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LETTER OF TRANSMITTAL 


To the Honorable Members of the Board of Directors and the Nevada 
State Legislature: 


Your State Highway Engineer respectfully submits herewith the 
Nineteenth Biennial Report of the Department of Highways, embrac- 
ing the activities of the Department for the fiscal years 1953 and 1954. 

We take this opportunity to express our sincere appreciation for the 
cooperation and support received from the Board of Directors, the 
Bureau of Public Roads, and the people of this State. 


PV Aye) 


. 


State Highway Engineer. 





Su Memoriam 


During the biennium the following employees of the 
Department of Highways were taken by death: 


HARRY T. BELL RAY MULLEN 
HARRY S. BOTSFORD LAFE E. ROE 
JAMES CARTER LLOYD ROOT 
EUBERT W. FIDLER RAY STEWART 
LENO TIRSO GARRO GEORGE F. TURNER 


LEON A. MACK ARTHUR WARD 














DEDICATION 


The Nineteenth Biennial Report of the Nevada Department of Highways 
is dedicated to the many employees whose faithful service of 15 or more years 
has been an essential factor in making Nevada one of the leaders among 
road builders of the Nation. This report gives opportunity to mention the 
names of those who have been with the Department for 35 years. 


35 OR MORE YEARS OF SERVICE 
REID, BONNIE OLA 


30 TO 35 YEARS 


ARMSTRONG, G. F. MILLS, H. D. 
BERNING, A. (DUTCH), JR. PARRY, W. R. 
GLOCK, J. A. POHL, E. C. 
HANCOCK, J. L. RAWLS, PAUL R. 
HEIDENREICH, ANDREW SCHULTZ, MARION I. 
HOLCOMB, W. T. SULLIVAN, JOHN M. 
LEWIS, ROBERT J. SUTHERLAND, DAVID L. 
WRIGHT, W. O. 

29010 50 YEARS 
BERGER, FRANK J. HEAPS, WILFORD 
BLAKER, CHARLES C. 1S Hig Mie Ty ROA 
BODEN, ELDOR J. LOGAN, BEN H. 
BROWN, H. COLEMAN MILLER, FRANK E. 
Cross, ERNEST MORRISON, F. H. 
DUNN, WALTER E. PERRY, JAMES A. 
ELDREDGE, REUBEN E. ROSE, DALE V. 
GAMES, ALICE QUINLAN ROY, ROLAND F. 
HARMER, FRANCIS J. SQUIRES, HERBERT A. 


W AITE, MARVIN H. 


20, 1O 25 YEARS 


AUSTIN, N. H. LEAVITT, THOMAS D., JR. 
BENNETTS, RALPH H. LEUTZINGER, EDWARD G. 
BOARDMAN, E. T. MANHIRE, JOHN T. 
BONAFOUS, JOE MARLING, HERBERT 
BROCKWAY, G. B. McCoy, JOHN 

BROWN, CHARLES L. MCMuRTREY, E. A. 
CARROLL, FRANK J. MEACHAM, J. D. 
CHRISTENSEN, JOSEPH O. MILES, CYRIL D. 

CLYDE, VICTOR W. ODELL, W. ALLAN 
COLEMAN, GEORGE P. PARVIN, JACK 

DRON, THOMAS L. ROBBINS, PAUL E. 

FELL, VERRILL W. SCOGGIN, E. G. 
FERRETTI, EUGENE L. SHARP, DAVE 

FODRIN, MELVIN J. SMITH, CHARLES F. 
GIBSON, W. H. SPRINGMEYER, CARL A. 


GREENHALGH, JACK F. 
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20 TO 25 YEARS—Continued 


HANNIG, REED A. 
HAYS* Dee: 
KINNE, A. G. 


BARRETT, RALPH D. 
BAWDEN, JOHN E. 
BAXTER, GEORGE M. 
BLOXHAM, L. J. 
BORGNA, VICTOR E. 
BRADLEY, DELILE 
BRADLEY, RALPH W. 
BROTHERTON, HARRY 
CHAMBERS, L. G. 
COCHRAN, L. F. 
CORNING, JOHN 
DAVIS, ALLEN A. 
DAVIS, FRED A. 
GREGORY, J. J. 
GREULICH, FRED G. 
GRIER, GEORGE R. 
HAFFEY, JOHN J. 
HAMP, LEONARD H. 
HARBIN, Guy S. 
HAYMAN, WALTER F. 
HOWARD, A. A. 
JOHNSON, MATHIAS 
JOHNSON, ORRIN H. 
KILLEEN, JAMES H. 
KINNIKIN, MARGARET 
KOONTZ, LOUIS K. 
KRAMER, AMBROSE T. 
KRAMER, JESSIE J. 
LANE, BRUCE M. 
LEAVITT, VINCEN E. 
LUCAS, HARRY 


MANCHESTER, JAMES E. 


MARTY, EUGENE H. 
MAYETT, ALBERT W. 
MCCARDLE, JOHN E. 


MCDERMOTT, TONY H. 


SUNDEEN, STANLEY D. 
VAUGHN, HAROLD J. 
WELSH, ANDREW 


Tt) LOZG YEARS 


DAVIS, RUSSELL B. 
DECK, TED 
DEPRATI, PETE 
DoTy, STANLEY P. 
DRUMMOND, FRED 
DUBE, PAUL J. 


FARNSWORTH, L. GRANT 


GALLAGHER, THOMAS L. 
GARDNER, BILL G. 
GAY, DONALD V. 
GIRAUD, JOSEPH J., JR. 
GOBELI, FRED 

GREEN, ARTHUR T. 
MCGRATH, JOHN 
MCINNIs, J. R. 
MEDER, ZITA D. 
METZGER, HARRY M. 
MOORE, LEMUEL M. 


MURPHY, CORNELIOUS E. 


NEWNHAM, CHESTER 
OFFEN, ELMER B. 
O’SULLIVAN, JAMES 
OTTINI, RALPH J. 
PIERCE, BRYANT H. 
PRATT, JOHN W. 
RAINEY, CHARLES P. 
REAM, MAry L. 
REED, CHESTER H. 
REIL, ORVIS E. 
ROCHON, MARY 
Ross, MILTON F. 
SCHULTZ, JOSEPH E. 
STEVENS, GLEN S. 
WALKER, OREN W.. 
WILLIAMS, ZEDDIE A. 
ZILKEY, WILLARD O. 
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DEPARTMENT OF HIGHWAYS 
NINETEENTH BIENNIAL REPORT 


Nearly four decades have passed since the first report of activity 
and accomplishment was made by this Department. Some who were 
employed in those early days are still with us and can recall with vivid 
memories the changes and growth that have occurred in our many 
divisions and in our type of work. It was a mere handful of men and 
women who formed the first group of Highway Department employees 
in small, crowded quarters over the State Printing Office. It was the 
chore of that first Highway Department to accept the responsibility of 
maintenance and construction of highways in the State of Nevada. 
Today, the scope of activity has grown to the point where some seven 
hundred persons are employed. 

The construction of highways since that early day, with but minor 
exceptions, has been financed through revenue derived from road-user 
taxes, both State and Federal. As the years have passed, automobiles 
have increased and trucks have come into their own. With more and 
more vehicles on the road, more and more need for roads and more 
need for revenues have been developed. Progress has continued to the 
point where at the close of this biennium, Congress found it necessary 
to approve an Act amending and supplementing the Federal-Aid Road 
Act of 1916, which will be known as the Federal-Aid Highway Act of 
1954, and which makes available to this State nearly one-half again as 
much Federal-aid money as had been previously available. 

While we have been troubled somewhat in the past due to our pecul- 
iar position of not being able to hire enough engineering personnel to 
keep up with the continued demands of design, right-of-way acquisi- 
tion, material testing and all of the other phases of highway construc- 
tion and maintenance, this added apportionment of funds means that 
we must redouble our efforts to secure help and provide working space 
and conditions in order that our highways can be rebuilt to the stand- 
ards demanded by today’s traffic. 

As our engineering workload has increased, so have the activities of 
our general staff. The stepped-up rate of right-of-way acquisition has 
necessarily resulted in an increasing demand on the Attorney General’s 
office. It is now felt that the establishment of a legal division in the 
Department would be desirable and justified since such a division 
would aid the Attorney General in those routine matters necessarily 
incident to the proposed highway construction program. 

As the highways are being redesigned with a thought toward today’s 
higher-powered automobiles and faster-moving trucks, and with safety 
in all communities in mind, there is more and more need that speed 
zones be established in certain areas. At present we have no maximum 
speed limit laws on our statutes and we do not feel that the need of one 
is indicated at this time. However, since many of our high speed areas 
are suddenly terminated near schools, populated agriculture districts 
and small communities, the safety of the public can be protected only 
by reduced speeds in these areas. Since such conditions as road design, 
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traffic congestion and so forth, must be studied and understood before 
a zone can be established, and since it follows that the highway engi- 
neer is best qualified to determine the maximum safe speeds, it is 
recommended that the authority to establish these speeds be placed 
within the Highway Department and the Highway Engineer, rather 
than in the hands of the County Commissioners, as it is at present. 

The increased Federal-aid highway appropriations, authorized by 
the 1954 Congress are accompanied by Federal regulations prescribing 
minimum design standards and right-of-way widths for roads carrying 
heavy traffic volumes. Although especially applicable to the Interstate 
Highway System, which in Nevada comprises U. 8. Routes 40 and 91, 
these regulations include all routes on which Federal funds are expend- 
able. 

In order to provide a smooth and safe traffic flow limited access is 
required for four-lane highways. Sufficient right-of-way widths are 
required for furnishing frontage or service roads with access on to the 
main highway limited to infrequently spaced locations where provision 
can be made for safe entry or exit. 

Such a design requires control of access, an authority which the 
Department does not now have but which will be required before the 
Interstate System can be constructed to standards established by Fed- 
eral regulations. It is recommended that consideration be given to the 
passage of legislation which will give the State the authority to acquire 
access rights, the need for which is outlined above. 

The Highway plant, as it was begun nearly 40 years ago, has grown 
with little improvement or replacement, until the past few years. As 
has been possible, capital improvements have been made to the extent 
of rebuilding maintenance residences, the construction of a new divi- 
sion headquarters at Tonopah, and at the present time under construc- 
tion, a new division headquarters at Elko. However, the Equipment 
Division at Reno is operating under cramped inefficient conditions in a 
building designed for a smaller number of vehicles and fewer persons 
than are now used on highway construction and maintenance. Also, the 
work of the Division II staff at Reno has increased to the point where 
the quarters furnished in the State Building in downtown Reno are no 
longer adequate for the present rate of highway construction and main- 
tenance, nor will they be adequate for the present rate of increase in 
construction made by the recent increase in Federal aid. Therefore, it 
is necessary that within the coming period a new equipment and divi- 
sion headquarters be constructed at the site of the present Reno plant. 

Also, the increased highway construction program has made it neces- 
sary to add considerably to those divisions of the Highway Department 
at Carson City, primarily concerned with right-of-way acquisition, 
roadway design, surveys, location and testing. 

Just a short period ago the department moved into new quarters in 
the State Building where it was felt that ample space could be available 
under the then existing highway program. However, not only was the 
building reduced in size to accommodate a smaller site, but other State 
agencies take up some space in the building that was intended for high- 
way use, and the number of employees has increased materially. Under 
the accepted program, it would be impossible for adequate working 
facilities in the present structure, even if the Highway Department 
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were to be given the entire building. We, therefore, ask consideration 
of our needs and of the benefit that would accrue to other State agen- 
cies if the space in the present State Office Building now occupied by 
the Highway Department were made available to them, and larger 
quarters provided for the Department. 


PERSONNEL 


The Federal-Aid Act of 1954 increased the appropriations to the 
various States very materially in respect to road construction. In 
Nevada the annual increase for the years 1956 and 1957 is approxi- 
mately $3 million over the appropriations for the years immediately 
preceding. President Eisenhower also is recommending an accelerated 
road construction program over that which is possible under the 
increased appropriations mentioned above. 

For the increased road program made possible through the Federal- 
Aid Act of 1954 alone, it will be necessary for the Highway Depart- 
ment to increase its personnel substantially in order to prepare plans 
and get the projects under way within the allowable time. Should the 
President’s recommendation go through, the increase in personnel will 
probably reach some 50 percent over that we now have, especially in 
the divisions assigned to the preparation of plans, the acquisition of 
rights of way, the testing of materials, and the survey crews themselves, 
both location and construction. The Personnel Act of 1953 has made it 
possible for us to increase our salaries to engineering assistants and up 
to the present we have been able to acquire and maintain a force ade- 
quate to carry on construction under appropriations for 1954 and 1955. 
It appears very improbable that we shall be able to pick up enough 
help to carry on the proposed increase of work as fast as that increase 
should occur. 

Due to expansion in the highway program and because certain phases 
of highway engineering and administration are necessarily specialized, 
requiring positions which cannot be filled by applicants of general 
qualifications only, but with employees having specific engineering 
training in highway work, the Department has been and still is con- 
fronted with a serious personnel problem, particularly in the field of 
skilled technical help. In order to carry on with the rapid expansion 
of the program it became necessary to accelerate the promotion and 
advancement of present personnel to higher and more responsible 
positions. 

Salaries paid by industries and other agencies have a strong beckon- 
ing power for personnel engaged in State highway work where salaries 
are not geared to present-day rate. Lack of sufficient experienced per- 
sonnel has been reflected in a measure during the past biennium in 
delays in location surveys, preparation of plans, acquisition of rights 
of way and staffing of crews to supervise construction projects. 

The creation of the new State Personnel Department is expected to 
alleviate this situation, as it moves into full operation. This new agency 
iS in a position to assist the Highway Department in a number of ways: 

First, through the application of positive recruitment techniques 
such as newspaper and radio publicity, paid advertising, and contacts 
with professional engineering organizations. 
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Secondly, through the screening of applicants by means of written 
and oral examinations which will undoubtedly result in the appoint- 
ment of well-qualified employees. 

Thirdly, through the technical assistance provided by the Personnel 
Department in developing a program of adequate salaries in the engi- 
neering classes, thereby assisting materially in the recruitment of com- 
petent people to the Highway Department. 

Further, the job security and opportunity for promotional advance- 
ment offered by the new merit system will, it is believed, do much to 
attract and retain highly qualified individuals for the Nevada State 
service. Promotion through merit is, in fact, the heart of a career 
System. 


ROADWAY DESIGN 


It is the responsibility of the Design Division to prepare plans, speci- 
fications and estimates for all construction, reconstruction and better- 
ment projects undertaken by the State Highway Department. 

In preparing plans for a project there is a vast amount of detailed 
work involved to incorporate in the design all data gathered by other 
divisions of the Highway Department. This includes review of location, 
reconnaissance and survey, preparation of data for a program to 
request Federal funds, and preparation of project statement maps and 
other maps required by the Bureau of Public Roads for Federal-aid 
projects. After a project has been programmed by the State and 
approved by the Bureau of Public Roads, preliminary plans showing 
alignment, profile grade, proposed grade line and all pertinent topog- 
raphy are prepared and furnished to the Materials and Research, 
Bridge, Right of Way, and Construction Divisions for their respective 
uses in making specialized investigations of the various phases of data 
which will control design. These specialized data include soil character- 
istics, type and location of available material deposits, type and size 
of large structures such as bridges, overpasses, underpasses or special 
structures, right of way required and the size and location of minor 
drainage structures. The results of all these specialized studies and 
investigations are then correlated by the Design Division and incorpo- 
rated into the final or over-all design of a project. 

The design standards for a given project are controlled first by the 
system classification, 1.e., Interstate, Primary or Secondary; secondly, 
whether in a rural or urban area; and thirdly, and by far the most 
important, by the type and volume of traffic to be carried. As a Nation- 
wide guide and in an effort to secure uniformity within the 48 States 
the American Association of State Highway Officials has recently pre- 
pared a design manual which sets forth the minimum requirements 
recommended for the various systems. Here again the basis for these 
recommendations is the type and amount of traffic. The important con- 
trols in this design manual are width of travel lanes, width of shoul- 
ders, curvature, gradient, superelevation on curves, sight distance, safe 
driving speed, thickness of base and surface, width of median if a 
divided highway, channelized intersections, ete. In general, the design 
standards previously developed and used by Nevada are at least as 
high as the minimum standards as set forth in the AASHO design 
manual. 
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Upper picture appeared in 18th Biennial report, captioned: “Ample space—.” 
Increased money for road construction made necessary a larger design force. 
In June 1954, the same room looked like this (lower). And more designers will 
be needed to keep up with the 1955-1956 construction program! 











( 











REPORT OF DEPARTMENT OF HIGHWAYS 19 


Two 4-lane divided highway projects on Interstate U. S. 40, in the 
vicinity of Reno, were designed and placed under contract during the 
biennium. Both projects presented extremely difficult design problems 
due to the terrain and the large volume of traffic that had to be carried 
through construction at all times. The Southern Pacific Railway, the 
Sierra Pacific Power lines, the Bell Telephone overhead line and buried 
eables, and the highway itself are all located within the confined area 
of the Truckee River canyon. Traffic at times reached as high as 600 
ears per hour. 

On both projects excellent alignment and grade have been secured 
and a 28-foot median divider provided to protect and separate oppos- 
ing traffic. 

There were also designed, during the biennium, a number of channel- 
ized intersections with lighting, and in some instances, traffic signals. 
All of these improvements to the highway system, made necessary by 
increased traffic, require a vast amount of detailed design work before 
a project can be placed under contract. 

During the past biennium the amount of Federal aid available for 
all types of highway construction within the State has been increasing. 
To meet this increase in our construction program it has been necessary 
to expand the design division. This has been accomplished, to a Lmited 
degree, by promotion within the organization, and by employing new 
personnel. However, at the present time, all available space allotted to 
the design division in the State Office Building in Carson City is com- 
pletely filled, in fact, some filing space is now being used as an aux- 
iliary drafting room. Until additional space is available, little further 
expansion is possible. 

Since even larger Federal appropriations will be forthcoming for 
highway construction the entire Highway Department must be 
expanded if we are to keep pace. As this expanded highway program 
is Nationwide a similar condition exists in every State, and, therefore, 
all other divisions within the Highway Department, as well as the 
design division, will be hard pressed to earry on this increased highway 
program. 

The average number of employees assigned to the design division 
during the biennium was 55. This number includes designers, assistant 
designers, draftsmen, computers and engineering aides in design 
proper, as well as a crew of five in the reproduction division and two 
in engineering files for handling engineering records. 

During the biennium plans for the following number of projects 
were completed, and the projects placed under contract: 

Number of 


projects Miles 
Mederalzaid -Primary System. 3: $252.06. eye eae 15 202.88 
BKederal-aid- Secondary System-..<-2.....::...ccee.--22k- cee 2 245.20 
Bridge Structures—FAS System..........0000..20002222222....-.-- 3 1.05 
Hmergency State Maintenance Projects.....................- 2 28.69 
MIMeRANCCOSS RODUG2 oer tee er eee ess Ps 10.50 
JMS OY Ul 50. & ay Meek ROB POONA ESA te UM Be oe 8 Oe 2 
Maintenance Stations (Highway )......:.220.2202..2.02.222022-.. a 
Dll lAneoOUsin(GONUTA CLS. ee oe AO ee Sn ts 4 


PIO cpus eee eet yes Seer. ee renee. Ae RY eee ent 60 488.32 
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The total cost of plan preparing for the above projects amounted to 
approximately $789 per mile. This figure, however, cannot be used 
indiscriminately as a basis for estimating design cost, as the cost per 
mile varies on each project in direct proportion to the amount of detail 
involved. As an example, the cost of preparing plans, estimates and 
specifications for the construction of a 15-mile secondary project from 
9 miles north of Pahrump to the Nye-Clark County line was $498 per 
mile with a contract construction cost of approximately $12,000 per 
mile, while the cost of primary urban design for a 1.57-mile project 
from Bonanza Road in Las Vegas to a point near College Avenue in 
North Las Vegas was approximately $7,000 per mile with a construc- 
tion cost of approximately $210,000 per mile. The cost of design 
approximated 2.95 percent of the cost of construction during this 
biennium. 


RECONNAISSANCE AND SURVEYS 


The Reconnaissance and Survey Division, during the past biennium, 
consisted of a location engineer and three to four full-time survey 
parties of six or seven men each. This is an increase of one survey party 
during the latter quarter of the biennium. 

A reconnaissance is a necessary initial step in the location survey of 
a route. This is especially true when an entirely new route, or section 
of route, is to be surveyed for design and construction, and the recon- 
naissance is usually made as soon as it becomes apparent that the route 
will soon be programmed for improvement. The primary purpose of 
this initial route investigation is to determine the most feasible location 
with regard to mileage, alignment, grades, type of terrain, service the 
road is to provide, and construction costs, for use as a basis for setting 
up a specified amount of money for its construction. These initial 
Investigations, in most cases, provide the basis of controls when the 
actual survey is made and, to a great extent, eliminate extensive field 
investigations during the course of the survey. In many instances this 
initial investigation is also necessary and beneficial on resurvey proj- 
ects for reconstruction along a previously constructed project. This is 
especially true where changes for a betterment in alignment are 
desired, and on certain sections where difficult right-of-way conditions 
have to be considered. 

On a per mile basis, considerably more time is required now for 
survey work than was some years ago. This is due, in part at least, to 
the personnel situation which has been anything but good for several 
years now. There has been a shortage of personnel, also insufficient 
experience and training in the personnel available. However, it is also 
apparent that a considerable amount of this additional time for pres- 
ent-day highway surveys is due to the ever-advancing standards of 
highway design and right-of-way requirements. Present-day highway 
design, especially through urban areas and on multiple-lane highway 
projects, requires a much wider surveyed area in considerably greater 
detail than was formerly necessary. After the survey is completed on 
such projects it is more often than not necessary to make numerous 
survey adjustments before needed right-of-way widths can be deter- 
mined and design completed to a point where the project can actually 
be advertised for bid and placed under construction. This involves 
more time and expense for the Survey Division. 
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As in the previous biennium, surveys on secondary highway projects 
during this past biennial period have greatly exceeded, in mileage, the 
surveys on primary highway projects. The lower highway design stand- 
ards on secondary projects permit the construction of more miles of 
highway for a hike amount of money. Practically all of the State’s pri- 
mary highway system has been surveyed and constructed, at least once, 
while new secondary highway projects are continually being proposed 
and approved for surveys and construction. 

As in the past, surveys during this biennium have been rather well 
distributed throughout the State with both new and resurvey projects 
in practically all of the 17 counties, this being especially true in regard 
to secondary highway projects. Federal funds are apportioned to each 





Survey crew takes azimuth reading. Miles of trudging over rough terrain is 
just a small part of the location engineer’s work. 


of the 17 counties, to be expended on qualified projects proposed by the 
various counties and the Highway Department and approved by the 
Bureau of Public Roads. This accounts for the greater distribution of 
secondary highway surveys. Primary and Interstate funds are appro- 
priately spent on highway routes and sections of routes with the great- 
est volume of existing or potential traffic. A considerable amount of 
this primary highway construction consists of multiple-lane highways 
over mountainous and canyon sections where sight distance is very 
limited and passing distances cannot be had on 2-lane construction. 
Other similar projects are in urban areas where 2-lane construction 
simply does not adequately serve the increasing volume of traffic. 
Although the number of projects and surveyed mileage on these 
primary routes is considerably less than on secondary routes, more time 
and greater costs are involved in the wider scope and more detailed 
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surveys. During the past biennium the surveys on some of these pri- 
mary and interstate projects have been completed, while others are 
still underway. The survey for 4-lane construction on a section of U. 8. 
50, Clear Creek Highway from a junction with State Route 3, about 
three miles south of Carson City to Spooners, has been completed; a 
similar survey through the Carlin Canyon, on U. 8. 40 between Carlin 
and Elko, has also been completed, but may require additional survey 
work; the Truckee Canyon east of Sparks has been surveyed for 4-lane 
construction to a point about two miles west of Wadsworth; and the 
survey is now under way on that portion of U. 8. 40 from the easterly 
end of the present 4-lane highway about one mile west of Verdi to 
Reno. A survey for 4+lane construction is also under way on a portion 
of U. S. 91, from the California-Nevada State line south of Jean to 
Las Vegas. 

With the recent increase of Federal funds for highway construction, 
resulting in an accelerated highway construction program, it is becom- 
ing increasingly difficult to keep sufficient surveys in advance for the 
design and programmed construction program. This has been accom- 
plished to a great extent by employing construction survey crews on 
location surveys during winter months when construction work is 
curtailed due to seasonal conditions. 

During the past two years, 458.50 miles of surveys on all types of 
road were completed at an average cost of $969.27 per mile. This is an 
increase of about 7 percent in mileage surveyed, and about 28 percent 
increase in cost per mile as compared to the previous biennium. 


RIGHT OF WAY 

The Right-of-Way Division consists of a right-of-way engineer, with 
a staff of approximately 18, including an office engineer, a clerk- 
stenographer, 5 agents and 5 draftsmen. 

When the alignment is adopted for a highway project and the width 
of the right of way necessary for the proposed design is determined, 
action to acquire it is commenced by the Division. This entails determi- 
nation of ownership, a study of the problems peculiar to the lands 
involved, and the making of sketches, agreements, deeds and other 
legal documents, leading up to the eventual negotiations carried on 
by the agents. If a satisfactory settlement is not attained, it sometimes 
becomes necessary to resort to condemnation proceedings through the 
courts. 

In the matter of negotiating for the rights of way, the Highway 
Department must be represented by agents who are familiar with land 
appraisal, real estate and the effect that highway location and construe- 
tion have on the property values. This is becoming more and more a 
major function of the Right-of-Way Division. 

During the biennium, rights of way and material sites for highway 
projects on which construction plans were prepared, together with land 
for maintenance sites and radio relay station sites were acquired across 
both public and private lands throughout the State. Acquisition in one 
form or another was accomplished in each of the 17 counties, some 
rights of way being acquired considerably in advance of proposed 
construction. In this connection, the Highway Department was able to 
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Before and after. Lower picture shows improvements resulting from high- 
way reconstruction. Right-of-way acquisition included removal of trees, new 
fencing, adjustment of corrals and better drainage (right). Roadway width 
was increased from 50 to 100 feet. 
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take advantage of the new provisions of the Highway Law passed 
during the 1953 Legislative Session permitting the State to acquire in 
fee any real property necessary for highway construction. 

During this period the sum of $291,692.69 was spent for land for 
State highway use. This figure does not include costs for damages, 
moving or relocating improvements, salaries and expenses of right-of- 
way personnel, court costs, fees, printing, office supphes or incidentals. 
Considerable acreage was granted at no cost, some at the rate of $5 to 
$25 per acre. Many acres of good farm land were acquired at prices 
varying from $300 to $500 per acre. Small tracts near cities, especially 
portions of subdivided acres, were quite expensive as were a few iso- 
lated parcels in cities. 

In order to keep from paying excessive damages, the Highway Board 
deemed it advisable to purchase outright the ‘“‘Tomato Ranch” near 
Vista on U. 8. 40. A small portion of the property will not be needed 
for highway purposes and will be available for sale. 

The largest single transaction was the payment of $185,000 for 
approximately 11.3 acres of abandoned Virginia & Truckee Railway 
right of way from the south bank of the Truckee River in Reno to 1,000 
feet southerly of Wells Avenue. Title to this land is being quieted in the 
courts through the Attorney General’s office. It is planned to incorpo- 
rate this in the construction of a major route into Reno from the south. 
The city of Reno participated in the cost of this right of way. 

The State obtained at no cost a quitclaim deed to most of the remain- 
der of the abandoned V. & T. Railway right of way from Steamboat 
Springs to the west limits of Carson City. A great deal of this right of 
way will be used to advantage in the reahening and widening of U.S. 
395. 

Four condemnation suits were commenced in the courts and right 
of possession granted in all cases. However, final decisions are still 
pending in all of them. One case was appealed by the defendants to 
the State Supreme Court. Perhaps the most interesting suit is the 
action to obtain for highway use that portion of the abandoned V. & T. 
Railway right of way between Huffakers and Reno Hot Springs. 

In all of the above matters a great deal of effort was expended by the 
personnel of the Right-of-Way Division. Many legal problems are 
encountered and solutions are worked out as well as possible. There are 
many agreements, deeds and other documents to be drawn, one of the 
more involved type being a utility agreement wherein the conditions 
for making the various adjustments to a facility of a utility company 
must be clearly stated in conformance with the many existing regula- 
tions, especially those of the U. 8. Bureau of Public Roads. 

Before a contract for the construction or reconstruction of any proj- 
ect in which the Federal Government participates can be awarded, the 
right-of-way engineer must certify in writing to the Bureau of Public 
Roads that the rights of way necessary for the project have been 
acquired in sufficient manner to permit right of entry. Even after this 
certification has been given, there are many instances where a great 
deal of work remains to complete all details in winding up some of the 
transactions involved. 

The Federal-Aid Highway Act requires that all rights of way be 
held inviolate for highway purposes. Although the highway division 
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engineers are primarily responsible for carrying out this regulation, 
the Right-of-Way Division is called upon quite frequently to assist. 

The forthcoming increased Federal-aid expenditures for highway 
construction and improvement will require a greatly stepped-up pro- 
gram of right-of-way acquisition. Acquiring wider rights of way (200’— 
300’) on the interstate system (U.S. 40 and U.S. 91) and access rights 
along the abutting properties will require much new thought and study. 
Property values are still following an upward trend and the needed 
lands for highways are going to cost more, too. In order to be able to 
comply with these new and additional duties and to maintain the exist- 
ing functions and activities, it is evident that the Right-of-Way Divi- 
sion must be provided with more working space and more trained 
personnel. 

Of extreme importance is the need for legal assistance within the 
Highway Department. 


PLANNING SURVEY 


Planning Survey is an essential unit of every State highway depart- 
ment. Its being is by virtue of the Federal-Aid Highway Act, and its 
inception was founded upon recognition of the importance of highway 
administration on a sound long-range business basis. 

Hence, statistical and economic studies and research have as their 
perspective the development of factual data on all phases of an inte- 
erated highway program, and may be considered in two groups: (1) 
continuing studies necessary to maintain up-to-date highway statistics 
and to develop data requisite for the computation of trends, and (2) 
special studies designed for the solution of technical problems and for 
administrative purposes. 

The continuing studies are pursued in prescribed units as outlined 
in the following paragraphs; the special studies become assignments 
of the unit dealing with the problems involved, or, when over-all in 
character, extend into all units. 


INVENTORY 


The purpose of the road inventory unit is to maintain a current and 
adequate record of controlled road location, of adjoining culture, and 
of mapping control. 

Due to limited funds budgeted, it was necessary to again restrict 
operations to the efforts of two men. Each man operated a truck 
equipped with gyroscope, odometer, and Dictaphone recorder ; one man 
logging unsurveyed roads and culture, the other devoting full time to 
mapping control by second- and third-order triangulation as compared 
ios. C. & G. S. standards, 

The notes thus obtained are transcribed and coded for IBM punch- 
ing and tabulating, and the data are then incorporated in a series of 
tabulations dealing with inventory and traffic facts applying to certain 
mileage groupings on the several-road systems. 

Realization of the inestimable value of this historical record is 
renewed as work is begun on Nevada’s assignment in the over-all 
National Highway Needs Study requested by the Congress in section 
13 of the Federal-Aid Highway Act of 1954. 

Field work accomplished during the biennium included completion 
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of road logging in the western half of Churchill County and in Esmer- 
alda and Mineral, as well as extension of mapping control over the 
eastern half of Churchill, and that necessary to complete coverage of 
Esmeralda and Mineral. Control activities in Lander County were 
commenced during the last months of the biennium. 

In addition, and following an established departmental policy of 
cooperative relations with Federal and other State agencies, our field 
erews worked with survey parties of the U. 8. Coast and Geodetic 
Survey in and around the Fallon area, and with the Twelfth Naval 
District in the Hawthorne area. They also surveyed and flagged certain 
sections of the Nevada-California State line for the Nevada State Fish 
and Game Commission, with that agency assuming the costs involved. 

This departmental policy is of benefit to all concerned. It facilitates 
the operations of the other agency; it makes possible the accumulation 
of a wealth of mapping control by this department at a minimum of 
expense, 

MAPPING 

Planning Survey does not primarily maintain a map-distributing 
agency; however, because of their accuracy, our maps continue in 
demand by individuals, research groups, and Jand and oil companies. 

It has been found feasible to obtain copyright protection for our 
maps, and this policy will apply on future publications. 

County maps were completed for Clark, Lyon, and Pershing Coun- 
ties. 

A new map of Lincoln County was well under way at the end of the 
biennium. Having available a complete set of aerial photographs with 
picture-pointing accomplished by Planning personnel, it was decided 
to have this county mapped by photogrammetric methods. The plani- 
metric maps were made by the Western Laboratory of the U. 8. Pro- 
duction and Marketing Administration (Aerial Photographic and 
Engineering Service), Salt Lake City, through the cooperation of the 
U. S. Bureau of Public Roads, and an outline of the detail involved 
appeared in our publication, ““Reinventory, Field Control, and Map- 
ping.” 

Carried in the same publication was a discussion of certain repro- 
duction processes pioneered in our Planning Survey—principally 
methods of using autopositive film and_ stick-up lettering—which 
attracted the interest of agencies of other States, commercial dealers 
whose products had been used, and editors of engineering magazines. 

Two-color traffic flow maps of Clark (1949), Lyon (1950), Ormsby 
(1948), Pershing (1951), Storey (1948), and Washoe (1948) Counties 
were released, as were similar maps of the incorporated cities of Car- 
son City (1948), Lovelock (1951), Las Vegas (1949), North Las Vegas 
(1949), and Yerington (1950), and State maps depicting traffic as of 
1950, 1951, and. 1952, 

These traffic flow maps are a two-thirds reduction obtained by 
photographie process of the regular county base map; the colors are 
superimposed by multilithic methods. The county series portrays data 
by means of traffic flow bands and figures; the city series portrays 
numerically block-by-block traffic. 

More than 100,000 “Nevada Highways,” official road map of the 
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State, are distributed each year. It is evident that the returns in 
tourist expenditures warrant the cost of printing and distribution. 
Much time and study are devoted to the development of this map, and 
we are proud of its accomplishment. 


TRAFFIC 


Perhaps the most reliable single criterion to guide the highway 
engineer and planner in route selection and determination of stand- 
ards of construction is volume and type of traffic encountered. 

Planning Survey collects traffic information by means of automatic 
recorders maintained at 20 established key sites; by portable auto- 
matic recorders; and by manual counts. 

During the biennium new sectional 4-lane construction on U. S. 40 
necessitated complete double automatic recorder installations at two 
key sites, one at a point one-half mile east of Sparks, the other 1 mile 
east of the Nevada-California State line. 

Another innovation was a photo-electric recorder built in the shop 
of our Planning Survey and installed at the key site north of Carson 
City. The principles involved are similar to those of recorders devised 
in the States of Texas and New Mexico, with added features which are 
proving valuable. The recording medium, 35mm film exposed by leht- 
ing a dark-box containing counting dials and open lens, is the same 
as used in the other two States; a clock dial in the dark chamber, the 
image of which is photographed with accumulated traffic, is a new 
feature. It permits correlation of count with hour. Replacement of the 
spring-driven mechanism by an electric clock will eliminate a notice- 
able weakness. Labor and material costs were considerably less than 
the price of a manufactured recorder designed to give the same results. 

Volumes compiled from tape recordings at the automatic recorders 
are set forth in a publication entitled Annual Traffic Report, as is 
traffic on all U. S. highways and those State routes comprising the 
Primary State Highway System. The report also explains methods 
employed in expanding traffic by predetermined factors. 

A continuing study of some magnitude is the annual manual traffic 
census conducted during a 16-hour period (6 a.m. to 10 p.m.) on a 
Friday, Saturday, Sunday, and Monday in July, care being taken to 
select dates which will not reflect holiday traffic; another is the man- 
ual survey conducted in January at 51 of the major road junctions 
included in the July census. These two studies provide comprehensive 
historical data on the growth of traffic and on classification of motor 
vehicles. 

The printed tabulation of the July census attracts wide attention, 
and requests therefor continue throughout each year. 

Traffic reinventory in Mineral and Esmeralda Counties was com- 
pleted in 1953, and immediately thereafter similar work was com- 
menced in Churchill County with completion being effected in May 
1954. 

A State-wide traffic reinventory was commenced during the last 
month of the biennium, the schedule indicating that full coverage of 
the State will consume a 2-year period. Two men are engaged on the 
field work, and 60 portable recorders are involved. 
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FINANCIAL 
Fiscal Survey. 


The local fiscal study involves keeping current a systematic com- 
pilation of county and municipal road and street receipts and dis- 
bursements, together with debt status. A method of very accurate 
accounting procedure has been established for this important phase of 
planning activity through regular personal contact with the many 
county and city offices. 

A study commenced during the biennium deals with the total high- 
way fiscal structure. Its completion will provide a clear-cut accounting 
of the highway investment in each county by all participating agencies 
of the government. 


Road Life. 


The prime objective of the road-lfe unit is a current inventory of 
physical changes in all State-interest roads. This involves compilation 
of factual data on length, width, surface, type, year built, improvement 
and retirement records, and cost studies. 

A complete road life and cost study of the U. 8S. 395 (California- 
Nevada State line near Topaz via Gardnerville, Minden, Carson City, 
and Reno, to the Nevada-California State line near Purdy) was com- 
menced during the biennium. 

Compilations under the road-lfe studies included: 

First edition of a complete Federal-aid Secondary Road Log. 

Revised Description of the Federal-aid Secondary System. 

RL-7 Graphs for Federal-aid Secondary Routes and non-Federal- 
aid State Routes. 

Revised Control Section Index. 


Statistics. 


Kept current in this phase of the study are a multiplicity of val- 
uable compilations dealing with State and local mileages, highway 
costs, and road-user revenues. . 

Our monthly tables and graphs on motor vehicle registration and 
revenue and on motor fuel consumption and revenue are watched with 
considerable interest by reasearch organizations and oil companies. 
Modern photographic and multilithic processes have made _ possible 
the innovation of presenting these compilations in colors, thus per- 
mitting interpretation with a minimum of study. 





The fiscal, road life, and statistical phases of the financial set-up 
dovetail into an over-all picture of the economic factors governing 
intelligent highway administration, road-life expectancy, current 
needs, and long-range programing. 


SPECIAL STUDIES 


Of particular interest to people living in the State of Nevada was 
a State-wide motorist survey conducted over a 3-month period, June, 
July, and August, in 1952, the purpose being to determine the travel 
habits of out-of-State motorists and, by analyzing the data obtained, 
to develop facts to be used for future planning purposes. 
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Twelve interview stations were established at the more heavily trav- 
eled points of exit from the State. Expansion of information derived 
from personal interviews at these points indicated that 2,232,340 out- 
of-State vehicles carrying 6,451,375 passengers passed through or spent 
time in the State, and that the average expenditure was $229,900 per 
day, or an estimated total expenditure of $83,913,500 on the annual 
basis. 

A very comprehensive report of the survey is available. 

A study which could be of far-reaching import was one which had 
its origin in a Presidential Executive Order. In that Order, the Indus- 
try Evaluation Board, under direction of the Secretary of Commerce, 
was charged with the responsibility of establishing security ratings of 
critical facilities based on relative importance thereof to defense 
mobilzation and production, and essential civilian economy. The Order 
also provided that upon completion of the over-all survey, the 
appointed agency should submit a composite report to the National 
Securities Research Board. 

Participation by the several States in the phase of the study dealing 
with critical highway facilities was at the request of the U. S. Com- 
missioner of Public Roads. Data supplied conformed to queries posed 
in a prepared questionnaire, one being used for reporting on each 
critical facility. 

One of the continuing studies of the biennium concerned a second 
revision of certain compilations emanating from a provision of the 
Federal Aid Highway Act of 1948, whereby the U. S. Commissioner 
of Public Roads was directed to cooperate with the State highway 
departments in a study of the status of improvement of the National 
System of Interstate Highways. 

Still another continuing study, conducted each year of the biennium, 
was the highway maintenance cost study required by the U. S. Bureau 
of Public Roads. Eleven sites were selected several years ago for study 
on progression of deterioration. Features considered for the purpose 
of determining maintenance costs are surface type, thickness of sur- 
face, base and sub-base, and sub-soil classification. 

Annual and quarterly truck-weight studies were routine, as were 
annual speed and car-occupancy studies. 

Many intersection and turning movement studies were conducted 
following requests from communities faced with perplexing intersec- 
tion and signing problems. Such studies consist of traffic counts, con- 
sideration of prevailing speeds and turning movements, accident 
history, and conformity of vehicular and pedestrian volume to certain 
warrants set up by a special committee of the American Association 
of State Highway Officials. The combined data assist in solving the 
problem of the involved community and provide important points to 
be considered from an engineering viewpoint in roadway design. 


TRAFFIC AND SIGNS 


The Division of Traffic and Signs, headed by the traffic engineer, is 
responsible for centerline striping, and the production and placing of 
signs and traffic control devices on the improved State highway system. 

Center striping is done in accordance with standards recommended 
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by the American Association of State Highway Officials, and consists of 
a dashed, or broken, white centerline with a solid yellow barrier or 
no-passing line. Increasing .volume and speed of traffic has created 
more need for centerline striping and the Department is now striping 
3,200 miles of highway annually, at a cost of about $90,000. In addition 
to centerlining State highways, some striping is being done for coun- 
ties and cities, for which the Department is reimbured. Additional 
pavement markings such as STOP and SLOW are placed according 
to National standards. 

A poley wherein performance specifications have been the deter- 
mining factor for purchase of traffic paint was adopted during the 
biennium. Various paint samples were given rigid laboratory and 





These signs, experimentally placed on US 40 between Fernley and Lovelock, 
are designed to make the motorist aware of the dangers of high-speed driving. 
Their messages speak for themselves. 


field tests by the Materials and Research Division. Companies manu- 
facturing paints with the higher ratings were then invited to bid on 
the volume required for one striping season. 

All signs are manufactured in the Department’s sign production 
shop in Reno. The majority of signs now produced are reflectorized 
with a reflective sheeting in order to be as effective for the night 
driver as the daytime motorist. Approximately $40,000 worth of new 
signs are manufactured each year. 

Red, reflectorized STOP signs have now been adopted as standard 
for this State. Numerous tests, carried on by the traffie division, indi- 
cate a more positive reaction and greater obedience by the motorists 
to the red stop sign than to the yellow. This is probably due to the 
fact that the color ‘“‘red” is universally associated with danger. Initial 
installations have been made on the more heavily traveled routes and 
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the program of replacing the yellow stop signs will take four to 
five years, as the signs are changed according to maintenance require- 
ments. 

Due to increased speed, we are now erecting “oversize” signs at 
many of the more important junctions in order to give the motorist a 
better “break” and more time to decide in which direction he wishes 
to travel. Warning signs, to indicate an intersection or junction, are 
now being placed one-half mile in advance. Although it is believed that 
Nevada highways are well marked, nevertheless, the Traffic and Sign 
Division is continually attempting to improve these markings in order 
to keep up with traffic requirements. 

The ever-increasing traffic volumes have brought demands for addi- 





Improvements are constantly being incorporated in sign design and place- 
ment. Shown are scotch-lighted directional and informational signs, installed 
at higher levels and in larger size to give greater readability. Pipe standards 
are used for longer life. 


tional signals and other traffic controls. These demands are usually 
reviewed by the Traffic Engineer as to their justification, and during 
the past biennium traffic signals were installed at four intersections 
where traffic volumes warranted. The policy covering such installations 
requires that the intersection consist of two State routes with sufficient 
traffic to meet the “warrants” established by AASHO. Such installa- 
tions have been a joint venture, with the Department designing and 
installing the system and the respective county or city agreeing to 
maintain them. 

We have also installed numerous mereury vapor hehtine systems at 
channelized intersections under the same type of agreement as the 
signal installations. The hehting systems have proven very satisfactory 
as an added safety measure for the traveling public. Our policy, now 
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after. Lower picture shows the same 
untreated wooden piles is a costly part 


bridge, five years later. 
of bridge maintenance. 
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in effect for highway lighting, is: ‘All channelized intersections shall 
be illuminated, provided power is available.” We do have several 
isolated areas where power is not readily available. 

Since our greatest loss to highway signs is through shooting, we 
adopted a plan of attaching a target to the signs in areas where shoot- 
ing was prevalent. The targets are made from the lids of five gallon 
paint cans, given one coat of white paint, and with the legend and 
bulls-eye placed with a stencil. Since we purchase our traffic paint in 
5-gallon containers, we always have an ample supply of targets on 
hand, and the cost amounts to only a few cents each. This practice has 
attracted Nationwide attention and the shooting of signs has been 
materially reduced in the southern and eastern sections of the State. 

Traffic engineering services have been furnished to the majority of 
the cities of the State and in some instances, in cooperation with the 
Planning Division, extensive traffic studies have been conducted to 
provide the cities with factual data concerning their traffic problems. 


BRIDGES AND GRADE SEPARATION STRUCTURES 


A large part of the bridge construction during this biennium has 
been the replacing of timber bridges with more permanent-type struc- 
tures. Timber bridges have required a more costly maintenance than 
other types. 

The Bridge and Grade Separation Summary, Table No. 11, shows 
a decrease of 11 timber bridges. There was formerly a series of six 
west of Caliente on U. 8. 98, two of which were replaced by reinforced 
concrete boxes of bridge size, and two by reinforced concrete boxes of 
culvert size. Two were eliminated by a channel change. On U. 8. 95, 
south of Fallon, two timber bridges were replaced by reinforced con- 
erete slab spans. On State Route 37, south of Minden junction, timber 
bridges over the West Fork of the Carson River, the Home Slough, 
and the Cottonwood Slough were replaced by concrete slab spans. 

Four reinforced concrete boxes of bridge size were constructed, one 
on U. S. 93 north of Wells providing for a 32-foot roadway over the 
Thousand Springs Creek, one over Coleman Creek north of Paradise 
Valley, one on the new alignment of State Route 23 northwest of 
Gabbs, and one on the new alignment of U. S. 50 widening to four 
lanes the Taylor Street Bridge at the south edge of Fallon. 

The new bridge over the Humboldt River near Carlin is one of 
unusual design, saving considerable concrete and weight. This was 
accomplished by placing the main reinforcing steel in the T-beams 
in bundles of four bars each, allowing the reduction in thickness of 
the beams from 21% inches to 14 inches and producing a saving of 48 
cubic yards of concrete and 4,000 pounds of reinforcing steel, at a 
savings in cost of $3,600. 

The total cost of the construction of bridges during this biennium is 
approximately $280,000. 

In addition to the construction, designs and drawings have been 
completed for three large structures. On the extension of Kietzke Lane 
between Reno and Sparks there is to be a bridge over the Truckee 
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Before and after. Old style bridge was a debris catcher. New design pro- 


vides ample clearance during high water. The same scene, taken from opposite 
angles. 
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River and an underpass under the Southern Pacific tracks. In Clark 
County, on the new location for U. S. 91 west of Mesquite, there is to 
be a new bridge over the Toquop Wash. 





Detail of slope paving at bridge abutment. Designed for improved waterway, 
lessening the chance of debris piling up during high water. 


COMMUNICATIONS DIVISION 


As this biennium opened, studies were underway to determine the 
feasibility of using radio communications in the construction and 
maintenance of Nevada’s highways. 

The study was made with the assistance of engineers representing 
major manufacturers and with radio equipment tuned to assigned 
frequencies for use in Nevada. A portable base station was set up at 
various locations throughout the State and coverage was mapped as 
vehicles, also radio-equipped, travelled the highway system. Other 
State highway departments with experience in radio were queried 
and their answers taken into consideration in the final report. Tabu- 
lations were obtained from other States purchasing similar equipment 
and estimated costs were calculated. The study completed, a system 
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was planned for initial and experimental installation, specifications 
were prepared and approval of the project was granted by the High- 
way Board of Directors. In. January 1953, bids were opened, and, on 
the basis of low bid, a contract was entered into with the Radio Corpo- 
ration of America by the State Purchasing Director. 

In April, installations were completed and the system was in opera- 
tion. Local base and control stations were installed at the Carson Head- 
quarters and at the Reno Plant. Local base stations were installed at 
Eastgate and Petersons maintenance stations, and 22 vehicles were 
equipped. By means of a remotely operated relay station on Mt. 
Davidson, communications were possible from either of the two control 
stations, Carson City and Reno, to vehicles operating on roads through- 
out Division Two. Coverage was adequate in the western area, particu- 
larly on those roads affected by snow and ice, thus enabling frequent 
reports of road conditions. 

These reports not only made it possible for better and more efficient 
deployment of men and equipment, but also provided an unprece- 
dented service to the public in making available authentic, up-to-the- 
minute information. 

During the summer of 1953, additional studies were made in Divi- 
sion Three. A system was planned that would permit point-to-point 
communications between the Elko (Division Three) headquarters and 
Reno Plant and Carson City, as well as with radio-equipped vehicles 
operating on those routes in the Division west of Elko. 

Relay station sites were obtained on top of Winnemucca mountain 
and Emigrant Pass. Houses were constructed, equipment purchased 
and installed, and final tuning and adjustments were in progress as 
the biennium closed. 

Radio, although available only a few months during the last two 
years, has proven its worth. The public, through press and radio 
releases, has demanded more and more exacting reports concerning 
road conditions during the winter storms. Section foremen, operators 
of snow-removal equipment, and division supervisory personnel, all 
equipped with mobile radios, have been able to supply this information 
as they operate over the highway system. Repairs of equipment break- 
ing down on the road formerly meant considerable time loss due to 
lack of facilities to report the breakdown. With radio, these reports 
are made immediately, a mechanic dispatched, and, if need be, parts 
ordered, with a minimum amount of time lost. Headquarters personnel, 
and division supervisors formerly were out of touch with their respec- 
tive offices as long as four to eight hours, or more, each day. Thus, 
matters requiring their attention were set aside until they returned, 
usually the following day. With radio, much administrative business is 
eonducted even though the principals are miles from their headquar- 
ters, thus avoiding the delays previously existing. Often, these men, 
in the past, were required to retrace their steps the following day, 
spending many hours in travel, to take care of an item requiring not 
more than a few minutes of time. 

The Communications Division is charged with the responsibility of 
preliminary studies for radio installations, purchasing and installa- 
tion of approved projects, and the maintenance and operation of the 
equipment, once installed. This is accomplished with the aid of two 
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radio technicians, one stationed at Reno, the other at Elko. Two full- 
time operators handle the major portion of communications originat- 
ing in either Carson Headquarters or the Reno Plant. The division is 
under the direction of a Communications Supervisor, with headquar- 
ters at Carson City. 


MATERIALS TESTING AND RESEARCH 


Thirteen thousand three hundred and twenty-nine samples of high- 
way and other construction materials were tested in the Laboratory at 
Carson City during the 1953-1954 biennium. This figure is about 40 
percent greater than the 9,519 samples tested during the 1951-1952 
biennium and reflects the increase in highway construction during the 
last two years. 

Approximately 90 percent of the samples represent highway mate- 
rials used in construction and maintenance of State highways. About 
10 percent represent materials used in Highway Department buildings 
and other puble buildings, and in road, street, airport and other con- 
struction by counties, municipalities, the U. 8S. Navy Department, 
Civil Aeronautics Administration, U. S. Bureau of Public Roads, U. S. 
Bueau of Land Management, U. 8. Indian Service and others. Nom- 
inal charges are made for testing materials proposed for use by agen- 
cies Other than the Highway Department. 

The 13,329 samples represent only those materials tested in the 
Headquarters Laboratory at Carson City. A breakdown of the samples 
into material types is shown in the table at the end of this report. In 
addition, in the 2-year period, many thousands of samples of local 
roadway materials, such as embankment, borrow, gravel base, gravel 
surface, plantmix surface, screenings and concrete aggregates were 
tested in the field control laboratories which are in operation on all 
State highway contracts. The field tests are made to insure “on-the-job” 
control of these items at the time the contractor is actually preparing 
them and placing them on the roadway. 

The Materials and Research Division functions as a coordinating 
agency for control and acceptance of materials used in construction 
and maintenance of highways. Briefly, the principal duties are: 


1. To make materials surveys which cover investigations of subgrade 
and local aggregate sources ; 

2. To test and evaluate materials survey samples in order to estab- 
lish a roadbed design adequate for the types of traffic and climate 
for each particular section ; 

3. To train and supervise the personnel in testing and inspecting 
the job site processed materials, such as subgrade, gravel base 
and surface, plantmix surface, concrete, ete. ; 

4. To inspect and test all prefabricated materials such as structural 
and reinforcing steel; vitrified clay, conerete, and corrugated 
metal pipe; portland cement; timber and timber preservatives ; 
paints and many others; 

5. To investigate trouble spots, ascertaining the cause and making 
recommendations for correction ; 

6. To carry on research and special projects which may lead to 
improvement of test equipment and test methods and to better 
evaluation and use of new and old products. 
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Other duties of the Materials and Research Division include serving. 
on National committees of the Materials Section of the American Asso- 
ciation of State Highway Officials, acting as correlator for the High- 
way Research Board and serving as the official U. S. Weather Station 
Observer for Carson City on a voluntary basis. 

In order to keep abreast of increased highway construction, several 
pieces of supplementary equipment have been added during the bien- 
nium for both field work and routine test work performed by this 
Division. For the field work these include the following new equipment 
items: a three-eighths cubic yard truck-mounted back-hoe, for prospect- 
ing and developing aggregate deposits; an Acker drill for foundation 





Base and surface aggregates weighed and seived for quality. Materials used 
in road construction are continuously checked for specification conformity. 


exploration; a one-ton panel truck which is used as a mobile labora- 
tory office and field test equipment carrier; and a 4-wheel-drive sta- 
tion wagon for carrying field personnel, tools and accessories (this is a 
replacement). 

Supplementary equipment installed in the Headquarters Laboratory 
includes a new 4-tube Saybolt Furol Viscosimeter, a new water-bath 
with magnetically operated temperature control, and a new de Khotin- 
sky type oven to determine loss-on-heating of asphalts. In addition, 
improvements were made in the hehting of some of the Laboratory 
rooms and a few pieces of furniture were purchased. 

Special projects undertaken during the biennium were somewhat 
limited in quantity and scope due to press of routine tests required by 
the increased construction program. However, considerable work was 
done using portland cement to overcome plasticity in roadbed gravel on 
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one section of highway proposed for new construction. Two projects 
dealing with portland cement concrete were undertaken, one of which 
(a study of fine aggregate blends to improve concrete in the Reno area) 
was continued from the 1951-1952 biennium. The other project 
involved a limited study of the effect of certain additives on com- 
pressive and flexural strength of concrete. An improved flash tester was 
designed in the Asphalt Laboratory. The new instrument makes pos- 
sible the testing of two samples at one time by use of a special pilot 
light and a pivoted free-moving test flame tube. 

The number and kinds of samples tested at the Headquarters Labo- 
ratory in Carson City during the 1953-1954 period are shown in the 
following table: 





Asphaltic products section. Rear, viscosity testing; center, weighing; fore- 
ground, recording and computing. Complete test records are kept on all 
materials sent to laboratory. 


Concrete Materials— 


Portland Cempe its iciccens hes Sea epee ores ow eee 76 
CORTE A PETCR GUC cr es eh as hee ee ee ee 143 
Fine (ASerer ate noi. ees eg se ho reen es ee 148 
Water Por: COmereve snes cece oe ci cn ee aoe eee 5 
Concrete Cytindérs (from Pei oe 2,766 
Concrete * Cylinders’ (4 (x. (Sv Liag keer ee ee 206 
Curing and. Waterproofing Compounds. 2 3. 2 eee 6 
Kixpansion. Joint. .Wuler. 2s oes eed eee 12 
Concrete Pipe for Percentaze of Absorplion. 22.142 eee 4 
Air: Mntraining Agents 2207 is 2 a ee eee 9 
Rock-for Grouted: RipivRe pss 255045 we cee. ee ee UP. 
Concrete Pipe.ii. hf ioe Saeed ee ea es ee ee ee ee 1 


Concrete Building" BlGOCEK@.src. 6 ree ete Ai eee eee ee 46 
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Gravel Base, Gravel Surface and Fill Materials other than Soil— 


Gravel Base and Surface (preliminary or pit samples)...............2............ napa i Bs: 
Gravels base and suriace (inished product.) ....... 24.306 eee ee ed, 626 
SCreemnescand Chips Lor weal vOOd Uae ce aed ee eee. ee ee 40 
ST el Ee eT) CRIT OL OT re mew ere peer nee Mop ho beet Date ae venice Sul Rely Fe te ti ho 3 
SELECT CCU BIES O TiO Ware tertog ee eae se og Ns SUR Nene Soon ee. oe hE eee ae 97 
AG pe ce ay LER oe rt hb hoi Oe css a ay ae oe ne et a Sn ee UIE cores 7 4 
Soils— 
Subgrade Samples, Highways and Airports.........0.......000000002cceecceeceece ee eeee coon 1,880 
Moisture: Tests Oncsuberade: Material. 2.4.8 hoc eB ene beccecclaseecs 8 
Metallic Materials— } 
GORGE fede Meta bal VOritne hort tae cree nese oe ee ek ee ee LEP A 
IVT Gs raph Cant Ou ae eee reece - weneca  Py ee 3 
rien ives erire eG a 1G eee ea cs 2, et ie ee en ee Fo od ee se oa af 
UD Ee Lomrliosinchies tha pew Leta). 2% cccaccssbcnnncans- tebe Re ee See a eee 1 
Nets Ore (UWS ie oe NOE a Se op PRL oe os St eee oe SE RES ate See eae ee 9 
BUG SE UNE ARG WYRE. Te teas PWEDE Wy 1 Dos Ci heen SG) ak mab oP’ LY Ree eR ea IS Air Penl RUS) Oe a a 9 
LEVENETY COMME DIED Nene S heh oe, 5 oe * OR NO aoe an or Reo es ee ee ae 156 
SUF GU SU SESW SOW er ee aaa eg ae a Cia Den leben: vet Serene 583 
Bituminous Materials— 
Beith (OWES! ( ROSUGT AEDs 1a Gicelies 1s sek A IRE op a A oe Re REY ek le Faecal ed it 
AERO OVES ay ese I rea eee SI 0 aR eae eee ee mee epee, fs Oe te 157 
REIT OImmA TIE Une Ras 2 ee tg te ete el ent gs Ores cl a ee ed 182 
De LUyiete Crime SUED tice Va Coes, eee cote ere Pee es eee ig a Vs Bi ager vase oc aap ee toes eee: 15 
VSG RES UOT SVS OLEEEY C98 OS OL -RE Sa ear Wns ie een Rect OM Sind aot gap one ees ee See ener eT OO 5 
vic Voped cel SSS UVP A Oe ORE Oa ivcent eee wal vos SAL Ea ee ean Seer oe tS eee eo a FR 1,011 
EBT! 2S CHG TURN oe Soe Sh ae ne ee ah ae ee ae eee 366 
IDG EEC. ATT OE Tiere Bie oak es 0h eee 2 ee en ee ee ee a ee Re ee oe 256 
Penetration Grade Asphalt— 
Peet) meee Ne ee ie alee pe ee Oe DS EN SE 5 25 2d Phau nuttin uc DNeascenasaceanacede 90 
JE as iia 2 Se Oe ORE RE ee PRE Ra oe. ee ated Pa ee a ee 159 
Bear) ee eee ak eed eee Gal eds, MO ken eb stata 463 
Emulsions, High Viscosity........ at eee RENE 2 Wh Hie Pe a eee ne, ek en 398 
AISI ie IY BSG cat ae, SERS ieee a a See Bes Pe one ee ee 27 
Bituminous Treated Aggregate for Extraction Tests.._..............2......2..22..-.- 466 
Miscellaneous and Special— 
NUE EEE VS dE Nigh 2 Si eel Tae Lo oh AY a ee ee ee oe i 
SATUS EL Fh ee BN ie EY rood Sf Vad geo RU na gee te <i eee me Sena ee a ee 16 
GCrepsotes bore Miinper Preserve (AV Cie ee he 6 
PRT ENE ee oe pat Bees cree ea ze Ag) = Soe Oa ts ees ae ec ce, gens Ee ee et eee 82 
Miscellaneous Unclassified Special Tests.........-...2... 22.2... ececcsecceec cence 11 
AAS lOUPrOT TT Loeneill tXan La LONIib I 4 tat. 8 sien ote 4, caso at ee ey eee eee 2 
Pls HiME DIG MiNOlswA 2 STOLL ORs 6 cates ee EOE Ie nc Sadr nee yg a Tn 
Special Tests to Determine Oil Percentages of Base and 
SNISE eR CLIES we SOS OS ees «eI ere ec a ee a es re ache 550 
Centrifuge Kerosene Equivalent (C.K.E.) Test to Determine Oil 
Percentage Ratio of Base and Surfacing Aggregates............0000........ 195 
Treated) Averecate tors taplometer Testsne-) 0 oe eee oe 110 


Special Tests on Base and Surfacing Aggregates (combining 
pit preliminary samples for stability and oil ratio per- 


fen SUG W COPA Ried Mot) Re or 4 20S ca ae ren NER AS rr ee 65 

SPE WAT Cod OSD ER Whoo OV On WER] penne ok esas oe 2k Ti Cee eee ee 50 

SOTTO CE GCOUCA SOLOS CSTs asa cee pe oan ech ne Seok. gone neg -actbcateecuetaees 20 
EQUIPMENT 


The Equipment Division, completing the biennium of 1952-1954, 
has replaced 171 major units. This equipment, acquired through the 
State Purchasing Director on a competitive bid basis, has shown con- 
siderable saving to the Highway Department. 

Purchased through trade of old equipment and some outright, as 
additions to the fleet, were: 40 pickups, 50 trucks (3- to 5-ton class), 22 
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passenger cars, 14 front-end loaders (pneumatic tired), 5 motor grad- 
ers, 6 rollers, 1 shovel (84 yard capacity), 2 traction brooms, 2 street 
flushers, 1 tractor and loader, 1 distributor, 2 impactors, 1 compressor, 
1 spreader box, 16 snow plows, 1 rotary plow and truck, 3 portable 
bunk houses, 3 trailers (single axle 8- to 10-ton capacity). 

This division, in the way of construction, enlarged the Carson Shop 
to accommodate maintenance office and radio base and control stations 
for the Highway Department and State Highway Patrol; divided 
Reno Plant office, making room for radio base and control stations ; 
and erected wooden poles at Reno, Carson, Eastgate, and Peterson 
Flat for installing antennas for radio stations at these points. 

Employees of Reno Plant leveled the site and constructed a radio 
relay station on Mt. Davidson; enlarged the Reno Shop by two thous- 
and square feet of floor space, thus improving the facilities for hand- 
ling the many large units which are repaired in this building; installed 
a new 8-inch water line from the city main into the Reno Yard with 
three additional fire hydrants; and installed fire alarm boxes with 
direct connection to Reno Fire Station. 

Three small units for bachelor living quarters at maintenance sta- 
tions were built at the Reno Plant and moved to Division Three for 
North Fork, Orovada, and Denio. These were completely equipped 
with bedroom, bath and kitchen. 

The Virginia City maintenance garage was remodeled for temporary 
use with installation of compressor, lights and service equipment. 
Permanent tanks and pumps for gas and diesel fuel were installed. A 
modern structure should be constructed at this site in the near future. 

Garages at Bowers, Fallon, Yerington, Spooners, Fernley and 
Schurz have been equipped with oil furnaces and new brick chimneys. 
During the winter, snow and ice are easily removed in these heated 
structures, making the units accessible for emergency repair work by 
mechanics from the Reno and Carson Shops. 

The Equipment Division has 68 employees throughout the State to 
maintain over one thousand mobile units plus the many stationary 
pieces such as lighting plants, pumps, compressors, furnaces, steam 
boilers, lathes, presses, power hammers, welders and various other 
shop tools and equipment. 

Throughout the State many new structures have been built by con- 
tractors on bids awarded by the Highway Department. These are main- 
tenance stations and garages, a boon to both the Maintenance and 
Equipment Divisions in handling and repairing equipment. 

At the maintenance division headquarters there are spacious and 
well-equipped shops with a well-kept stockroom and accurate records of 
all parts and supplies received and disbursed. The perpetual inventory 
card system makes it possible to keep the necessary parts and supplies 
on hand for seasonal work. 

Winter snow removal, spring, summer and fall construction, oiling 
and engineering equipment each require varying amounts of parts, 
supplies and repair in order that the work might be performed with 
as little delay as possible. 
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CONSTRUCTION 


During the biennium, July 1, 1952 to June 30, 1954, 60 contracts 
were awarded covering the. construction or reconstruction of 488.32 
miles of road at a contract cost of approximately $13,171,510. 

Of these 60 contracts, 42 were completed covering 271.64 miles at a 
cost of $6,030,106. Contracts under way but not completed on June 
30, 1954, numbered 18, covering 216.68 miles at an estimated cost of 
$7,141,404. 

In addition to the above, 31 contracts awarded prior to July 1, 1952 
covering 377.7 miles at a cost of $5,526,689 were completed during this 
biennium. 

Of these 60 contracts awarded, 2 covered the construction of 8.81 
miles of 4-lane divided highway in Washoe County at an estimated 
cost of $2,091,141; 12 were for the construction of 112.2 miles of 2-lane 
plantmix asphaltic surface; 22 were for the construction of 205.5 
miles of roadmix asphaltic surface; 5 were for 114 miles of widening 
and resurfacing with plantmix asphalt; 4 were for 34.7 miles of gravel 
surface; 2 were for the construction of 10.5 miles of mine access road 
financed entirely with Federal access funds; 1 was for 2.6 miles of 
clearing right of way; 8 were for the construction of highway main- 
tenance buildings at Wells, Pequop Station, Emigrant Station, Schurz, 
Fernley, Eastgate, Petersons, Mina and Tonopah at a total cost of 
$526,441, financed entirely with State funds; 2 were for construction 
of airports at Ely and Pioche at a cost of $46,660, financed jointly by 
the Civil Aeronautics Administration, the Nevada State Airport fund, 
and a sponsor, either the city or county; 1 contract was for the instal- 
lation of traffic signals on Main Street in Las Vegas; and 1 was for the 
removal of trees on Carson Street in Carson City. 

Contract No. 864, for the reconstruction and widening of 28.93 miles 
of U. 8. 93 north of Wells in Elko County, at a contract amount of 
$1,268,295, was the largest single contract ever awarded by the High- 
way Department. Other large contracts awarded during the biennium 
were: Contract No. 849 for the widening and resurfacing of 57.73 
miles of U. 8. 95 between Las Vegas and Camp Desert Rock in Clark 
and Nye Counties, at a final contract cost of $581,215; No. 850 for the 
construction of 2.95 miles of U. 8. 91 in Clark County at a cost of 
$454,450; No. 861 for the construction of 2.46 miles of 4-lane highway 
from the California State line to 1 mile southwest of Verdi at a cost of 
$899,805; and No. 889 for 6.358 miles of 4-lane highway from 3 miles 
to 9144 miles east of Sparks costing $1,191,335 (these last two are on 
U.S. 40 in Washoe County); No. 887 costing $720,252 for the con- 
struction of 10 miles of U.S. 95 near Fallon in Churchill County; No. 
892, amounting to $547,430 for the construction of 19.9 miles of U.S. 
93 from East Ely to the west foot of Conners Pass; No. 897 costing 
$497,566 for construction of 12 miles of U. 8S. 50 from Robinson Sum- 
mit to Keystone (these last two were both in White Pine County) ; and 
No. 894 costing $416,388 covering the reconstruction, widening and 
resurfacing of 24.2 miles of U. S. 50 in Lyon County. 

In addition to the above, the U.S. Bureau of Public Roads completed 
three contracts in this State during the biennium. One, costing $28,227, 
was for the construction of 0.6 mile of road from U. 8. 50 to Nevada 
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Rock-removal and clean-up went on for days. 


overhang presented extreme danger, thus much 
could be opened to unrestricted safe travel. 





Loose material and excessive 
time passed before the route 
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A “Highway to the Sky” under construction. Rising to 8,300 feet elevation, 

the Rena Ski Bowl provides an unobstructed view of western Nevada and 

| eastern California. The project, begun in 1953, was nearing completion at the 

| close of the biennium, and will be completed, ready for use during the coming 
season. 
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The old and the new. Stateline, west of Verdi. California’s 2-lane traffic merges 
with Nevada’s first section of 4-lane US 40 across the State. 
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Beach, Lake Tahoe; one amounting to $278,324 was for the construe- 
tion of 2.25 miles of U. 8. 50 from Cave Rock to Glenbrook in Douglas 
County; and the third was for the construction of 4.16 miles of U. S. 
93 over Conners Pass in White Pine County, the estimated cost of 
which is $575,000. The construction costs on these Bureau of Public 
Roads jobs are financed entirely with U. 8. Forest Highway funds. 
However, all maintenance costs of these roads is borne by the State of 
Nevada. a Ss 

A method of rehabilitating old narrow pavements is now being used 
which greatly simplifies the design work necessary, and consequently, 
lessens both the time and cost of preparing such work for contract. This 
method consists of trenching along the sides of old pavements, filling 
the trench to the elevation of the top of the old pavement with a lean 
plantmixed asphaltic material and then covering the full width of old 
and new pavement with a layer of new plantmixed asphaltic surfacing. 
This method is now being used wherever the features of grade, align- 
ment and graded roadbed width are satisfactory. 

The first such job was Contract 849 on U.S. 95 in Clark and Nye 
Counties, mentioned above. Incidentally, we have been advised by the 
Asphalt Institute that this job entailed the use of more asphalt than 
any other single highway contract ever let in the Western States. Some 
8,000 tons of asphalt were used. 

Other such jobs were the section of U. 8. 50 from the California 
State Line to Cave Rock in Douglas County; a 24-mile section of U.S. 
50 from 2 miles east of Dayton to 2 miles east of Silver Springs in 
Lyon County; an 18-mile section of U. S. 50 from Campbell Creek 
Ranch to Railroad Pass in Lander County; and from Galena Creek to 
the junction of 8. R. 27 and U. S. 895, a distance of 6.8 miles. More 
miles of this type of work will be constructed in the near future. 

Another construction feature now being used is the widening of the 
roadway for several hundred feet at the top of all major summits. This 
provides room for trucks to park off the roadway to check tires and 
brakes before descending the grade. 

Several small roadside parks and rest areas have been constructed 
during this biennium and from observation it is quite apparent that 
these facilities are well used and appreciated by the traveling public, 
particularly tourists from out of State. In addition to Crystal Peak 
Park on U. S. 40 near Verdi and Geiger Lookout on 8. R. 17, which 
have been in use several years, other such facilities of various types 
have been established along U. S. 40 east and west of Lovelock, west 
of Winnemucea, in Carlin Canyon, east of Pequop Summit, and at the 
top of the hill west of Wendover. From this latter point the curvature 
of the earth is plainly visible across the level lake bed to the east in 
Utah. This is one of the few places on the earth’s surface where its 
curvature can be observed on land. Other rest areas have been estab- 
lished at Millers and Lathrop Wells on U.S. 95, near Arden on U. S. 
91, north of Glendale on U.S. 93, and at Scott Summit east of Austin 
On Ue, 00: 


OBSTRUCTION OF NATURAL DRAINAGE CHANNELS 


In areas where land adjacent to the highway is being improved for 
building purposes the Highway Department is experiencing more and 
4 
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Looking easterly, this 2-lane, short sight distance road was remodelled to 


provide safe, 4-lane, flat curved highway, as shown in the reverse view. 
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more difficulty and expense due to the practice of the individual prop- 
erty owners of leveling their land and thus filling up the natural 
drainage channels that may traverse their holdings. At times of heavy 
rains the runoff is thus diverted from the culverts that have been 
placed in these natural channels. Eventually this runoff water concen- 
trates at some point in amounts much greater than anticipated, with 
the result that the culvert does not carry the water and the road is 
overflowed, with consequent washouts and expense of repair as well 
as extreme danger to the traveling public. 

The problem of roadside cleanup and litter removal is an ever- 
increasing one. Many thousands of dollars are spent each year in try- 
ing to keep our roadsides from looking like a public garbage dump. 
This problem is particularly acute along highways near the larger 
centers of population, it appearing that a great many people consider 
that the roadside ditches are constructed especially to act as receptacles 
for their beer cans and other rubbish. 


DIVISION ONE 


Division One, with headquarters at Las Vegas, was quite active 
during this biennial period in construction and maintenance activities. 
Fourteen contracts were let totaling $3,069,090, all being completed 
except one in the Pahrump Valley. 

Fifty-one miles of new construction, all in the Pahrump Valley, were 
added to the Division mileage during this biennium. This construction 
amounted to $628,710. 

One of the largest and most intricate grading jobs let in the State 
during recent years was the grading of Contract 850, on the east slope 
of the Mormon Mesa. This contract, by Isbell Construction Company, 
consisted of a novel construction of benched cut-slopes through a rock 
and sand cut (253,000 cubic yards) and dropping vertically for 
approximately eighty feet. This bench design construction has proved 
very satisfactory in this type of construction. The total cost amounted 
to $606,550. 

Contract 849, started in October, 1952, and completed in June, 1953, 
was another job of considerable interest, as the total length of 57.73 
miles was the largest asphalt paving job let in the State, and in the 
West. 

Traffic signals were installed at four busy highway intersections in 
the Las Vegas area at a cost of $47,586. 

The major accomplishments of the maintenance forces in Division 
One during the past biennium consist of pavement widening and seal- 
ing, with second-story thickening where necessary, from Glendale to 
the end of the Division along U. 8. 938. Through this distance of 87 
miles, the pavement has been widened approximately three feet and the 
surface retempered. This additional width is a very considerable safety 
factor, and allows dual-tired rigs to ride with the outside dual on the 
pavement instead of hanging over on the gravel shoulder as was pre- 
viously the case. This work was completed during the summer of 1954. 
Paved shoulder work has also progressed on U.S. 95 from the Mercury 
turnoff north to Beatty, and on State Route 12 from its intersection 
with U. 8. 91 to near Logandale. 
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Mormon Mesa, Clark County. A section of newly constructed US highway 91 
between Glendale and Mesquite. 
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Widening, US 95, near Indian Springs. 
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Sign erection and maintenance has become an increasing problem. 
A man with a pickup truck has been assigned to this work. He is hard 
pressed to keep ahead of the damage done by vandals. One instance 
noticed in the fall of 1953 was the shotgun blasting of each sign on the 
right-hand side of the road from Glendale to Pahranagat Lake. It took 
lots of shells, but the ‘“‘character” left his mark on every sign. 

Guardrail has been placed by maintenance forces at two points of 
high accident incidence. Near Erie on U.S. 91 there had been several 
fatal accidents so a guardrail was placed on the outside of the offending 
curve. No trouble has been noted there since the guardrail was installed. 
Another section of guardrail was placed at a right-angle curve on the 
temporary connection leading to Las Vegas Heights. Several tipovers 
had occurred at this point. Since the guardrail was built, several cars 
have hit the rail but there have been no upsets. Several oversize warn- 
ing signs have been placed at dangerous points. The standard-size 
warning signs did not command sufficient attention. 

The Clark County Road Department has been spending a portion of 
its gas tax money constructing and oiling feeder roads throughout Las 
Vegas Valley. Their construction has largely followed section lines, 
and consequently there has been a number of feeder roads joining 
State highways on a diagonal. The County has cooperated in squaring 
up their approaches where they join the State highways. 

A start has been made on providing off-road parking places for the 
tourist. The maintenance station at Lathrop Wells has been discontin- 
ued, but arrangements have been made for the continued watering of 
the trees growing at this site, and the old station grounds have been 
opened to the public as a rest area. An old, cased well existed on the 
highway right of way about 12 miles south of Las Vegas on U.S. 91. 
A windmill was set at this well and several trees planted, to be watered 
from the well. The trees are still too scrawny to be attractive, but it 
is hoped that they will eventually provide greenness and shade for the 
summer traveler. North of Glendale on U. 8. 98 a grove of trees has 
been planted with arrangements being made with a local rancher to 
furnish the water for irrigation. Wooden picnic tables were placed at 
two shady spots near Mesquite. One picnic table disappeared shortly, 
but those remaining are getting enthusiastic use by the travelling 
publie. 

Two pipe culvert installations subject to repeated overflows were 
treated with slope paving. The structure near the Nelson turnoff on 
U. S. 95 was paved on the downstream slope with grouted riprap. One 
heavy storm has hit there since, and although the water ran over the 
road and held up traffic for 30 minutes, no damage resulted to the 
roadway or shoulders. During the repaving of the roadway between 
Las Vegas and Camp Mercury on U. 8. 95, done by contract, main- 
tenance forces installed a double 24-inch corrugated metal pipe in a 
dip which carries runoff water from Mt. Charleston. This dip was 
quite blind, particularly for a car approaching from the north. Both 
the inlet and outlet slopes were paved. Plantmix was obtained from the 
contractor for the paving. 

A considerable building program by maintenance forces in Division 
One has been under way during the period covered by this report. The 
maintenance force previously stationed at Lathrop Wells has been 
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moved into Beatty. A garage and equipment stalls of concrete construc- 
tion have been erected there. The houses from Lathrop Wells were 
moved to Las Vegas and Indian Springs, respectively. The house moved 
to Las Vegas is currently housing the Drivers License Office. The house 
moved to Indian Springs replaced a substandard cabin that had been 
there. The station at Indian Springs has been moved from a cramped 
location fronting on the highway to a roomy slope of ground some 
one-half mile westerly. This was arranged by a land swap deal by the 
Highway Department at no expense to the Department, trading front- 
age for space. At present, a cinder-block garage and storage sheds are 
being built on the new site. Two new asbestos shingled houses and a 
cinder-block garage and equipment stalls are practically completed at 
the maintenance station site near Mountain Springs summit on the new 
highway into Pahrump Valley. Water by gravity flow was obtained 
from a cold mountain spring at the site. 


DIVISION TWO 


Division Two, with headquarters in Reno, includes that portion of 
the State highway system in Churchill, Douglas, Lyon, Ormsby, Storey 
and Washoe Counties and portions of Lander, Mineral and Pershing 
Counties, a total of 943 miles. 





Maintenance foreman’s residence, Schurz. Buildings of this type are rapidly 
replacing unsightly, inadequate housing. 


Construction work in Division Two, for the biennium, consisted of 
approximately 18.46 miles on secondary and 26.220 miles on primary 
routes at a cost of $3,558,000. 

Federal-aid secondary construction contracts under way duirng the 
biennium were as follows: 
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Churchill County. 


Portuguese Lane near Fallon, a length of 2.036 miles, at a cost of 
$42 279. 


Douglas County. 


Construction of three conerete bridges and approaches on State 
Route 3 near Gardnerville at a cost of $180,000. 


Lyon County. 


Construction of 2.0 miles of new highway from Smith Post Office 
north to the Walker River and construction of 1.25 miles of new high- 
way from near Yerington to Slaughter House at a total cost of $84,000. 


Pershing County. 


Completion of 7.8 miles of new construction from Mill City to 
Nevada-Massachusetts Tungsten Mine at a cost of $155,595. 


Washoe County. 


Extension of Kietzke Lane from Airport Road southerly to U.S. 395, 
a distance of 1.2 miles at a cost of $99,234; and construction from 
Grass Lake to Shde Mountain, a distance of 2.6 miles at a cost of 
$213,398. 

Contracts under way for construction of primary routes during the 
biennium were as follows: 


Churchill County. 


From a point 914 miles south of Fallon to Richard Street in Fallon, 
a distance of 10 miles, at a cost of $720,000. 


Douglas County. 

Widening and resurfacing U. 8S. 50 from California-Nevada State 
line to just north of Cave Rock, a distance of 7.333 miles, at a cost of 
$99,000. 


Washoe County. 


Construction of two sections of 4-lane highway on U. S. 40, one 
section from the California-Nevada State line to 2.5 miles north-east- 
erly at a cost of $771,200, and one section from Vista to 6.4 miles 
easterly at a cost of $1,191,000. 

New maintenance garages were constructed at Peterson’s, Kasteate 
and Schurz. A new house was constructed at Schurz and the garage at 
Fernley was enlarged. 

Roadside rests were constructed at four sites on U. S. 40 in the 
vicinity of Lovelock. These improvements consist of a concrete table 
and two benches at each site. At the roadside rest 20 miles west of 
Lovelock a shelter was constructed above the table and benches. Trees 
provide shade at the remaining sites. These roadside rests are proving 
to be very popular with the public. 

During the biennium maintenance forces applied seal and screen- 
ines to 145 miles of highway. 
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Located on SR 17, just west of US 395, this sign advises the winter traveler 
of road conditions in the winter sports area. Pictured on the opposite page is 
the explanation for the sign’s legend, “Lake Tahoe Closed.” This was the 
condition in April 1954. (And a “mild” winter at that!) 
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DIVISION THREE 


Division Three, with headquarters in Elko, maintains 818 miles of 
State highway in Elko, Humboldt, and the northern portion of Lander, 
and Eureka Counties. 

During the past two years, 14 contracts were awarded to contractors 
for the expenditure of a total of $2,591,656.92, in this Division. In 
addition, an access road was built from Golconda to a point 21.3 miles 
south at a contract cost of $21,645.34. 

New facilities were constructed for our maintenance stations at 
Wells, Pequop, and Emigrant, which have improved living conditions 
for our maintenance employees, and have provided better protection 
for housing all the equipment in winter weather. The total cost of these 
improvements amounted to $120,000. 

One contract was awarded for constructing 15 miles of roadmix oil 
surface at a cost of $62,325.17. Also awarded was a contract to seal and 
chip 26.89 miles of U. 8. 40 from Battle Mountain to the east foot of 
Goleonda Summit, at a cost of $48,233.97, which has greatly improved 
this section. Another 10.8-mile section was improved on U.S. 95, north 
of Orovada, by placing a new 24-foot roadmix surface on top of the 
old 20-foot roadmix surface, at a cost of $65,989.43. 

On the secondary system, four contracts were awarded to build and 
oil 44.263 miles of new road, at a cost of $888,128.02. 

There was one conerete bridge, 205 feet long, built across the Hum- 
boldt River, near Carlin, at a cost of $55,230. 

At the Nevada-Idaho State line, on U.S. 98, a contract was awarded 
to build 0.63 mile to a plantmix surface at a cost of $61,713. 

Signs in this Division are now being placed on 2-inch pipe instead 
of the customary wooden posts. The pipes are being set in concrete, 
thus eliminating costly maintenance resulting from frequent replace- 
ment of rotting posts. 

A 190-foot well was dug at our North Fork station to insure a good 
supply of water. Prior to this, surface water was being used from a 
well 20 feet deep. Also, a concrete water tank was built on the hillside 
about 100 feet above the buildings. 

In the past two years; this Division, with its maintenance force, has 
sealed and chipped approximately 38 miles of U. 8. 40. There were, 
also, 16 miles of new fence constructed under a cooperative plan. The 
three parties involved were the Highway Department, which furnished 
the posts and staples; the Grazing Service, which furnished the wire ; 
and the property owner who erected the fence and maintains it at his 
own expense. 

There are 58 employees in this Division, of which 48 are on main- 
tenance. It is estimated that there are approximately 17 miles of road 
to each employee on maintenance. 


DIVISION FOUR 


Division Four, with headquarters at East Ely, includes 377 miles in 
White Pine County, 99.55 miles in the southeastern part of Elko 
County, 96.16 miles in Eureka County, 183.45 miles in Lincoln County, 
and 55.35 miles in the northeastern part of Nye County, a total of 
811.5 miles, 
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During the biennium, July 1, 1952 to June 30, 1954, the following 
construction projects were completed by contract with Federal-aid 
funds: 


Elko County. 


White Horse Pass to 19 miles south of Wendover on U. 8. 50, 9.12 
miles, 26 feet of roadmix asphalt surface. 


Eureka County. 


Hay Ranch to Eureka on U. 8. 50, 11.2 miles of roadmix asphalt 
surface, 32 feet wide. 

Thirty miles south to 181% miles south of Palisade on State Route 20, 
11.5 miles of 24-foot roadmix asphalt surface. 

The Lander-Eureka County line to 12.12 miles east on U. 8. 50, 
placed two inches of roadmix asphalt surface, 24 feet wide. 


Lincoln County. 


Constructed a drainage and flood control system north of Caliente 
on U. 8. 93. Also, replaced six wooden bridges with four concrete 
structures and made channel changes for flood control from Caliente 
to 5 miles west on U.S. 93. 

Fifteen miles to 31 miles north of Pioche on U. 8. 938, plantmix 
asphalt surface, 26 feet wide for 16 miles. 

From 1014 miles north of Pioche on U.S. 93 to the Monarch Mine, 
gerade and gravel, 5 miles on a mine access road. 

Comet Mine to 5.5 miles south, grade, gravel, and drain, 5.8 miles on 
State Route 83. 


White Pine County. 


Junction of U. 8. 6, near east foot of Connors Pass, north to Pier- 
mont Creek in Spring Valley, 32.20 miles, roadmix asphalt surface. 

Illipah to 5 miles east, roadmix asphalt surface, 24 feet wide. 

West foot to east foot of Connors Pass, 6.5 miles, plantmix surface 
32 feet wide. 

Under construction are 19.9 miles from East Ely to Connors Pass, 
32-foot plantmix asphalt surface and, from Cherry Creek to a junction 
of U. 8. 50, 5 miles north of Schellbourne, 8.23 miles of new construc- 
tion with 24-foot roadmix surface. 

Division Four has 11 maintenance sections, including the Kast Ely 
headquarters, at which maintenance crews are stationed. EKach crew 
maintains 50 to 100 miles of road, depending on the number of men 
in the crew and the amount of maintenance required. Six of the sta- 
tions have living quarters furnished by the Highway Department for 
the crews and their families. The other stations have only equipment 
storage facilities. 

During the biennium, heavy seal and chips were placed on 74 miles 
of roadway, and a light seal was placed on approximately 55 miles. 
Asphalt surface was torn up, reconditioned and laid down again on 
about 7 miles. 

Division Four sprayed approximately 500 miles of roadway shoul- 


_ders, slopes, and back slopes, with a mixture of 2-4-D and diesel oil for 


Halogeten control. This was accomplished as a joint venture with the 
Bureau of Land Management. The Bureau of Land Management 
furnished the 2-4-D and the spray equipment, and the Highway 


REPORT OF DEPARTMENT OF HIGHWAYS 





‘dIUDTA 04 VoVIAC BV puv IeyeM 
szayo yods Apvys sty. ‘WOTWe4S S,JOTITI 1% ‘Yedouoy, jo ysemyziou ‘GE SN UO ,,'S}S91 opIspvol,, pedojaAsp ATMou AUvUL Jo 9 








REPORT OF DEPARTMENT OF HIGHWAYS 63 


Department furnished the diesel oil for the spray, gas and oil for the 
equipment and the labor required to do the spraying. 

During the fall of 1953, about 500 cubic yards of salt were hauled 
from Wendover. This was placed in different sections to be mixed with 
sand and used for sanding icy roads. Most of the salt is stored in Kast 
Ely and it is anticipated the supply will last two to three years. 

The last two winters have been comparatively mild and required a 
minimum of snow removal, although there was a considerable amount 
of slick icy roads. Due to the increasing speed of traffic on the highways 
it 1s becoming necessary to do more sanding of slick roads, and during 
the last winter the maintenance crews spent almost as much time sand- 
ing roads as was spent on snow removal. 

The Highway Department built a new maintenance garage at Baker 
and is planning a new one at Eureka. 

East Ely maintains a repair shop for equipment, a blacksmith shop, 
a paint shop, and office space for the division engineer, the assistant 
division engineer, and the clerical force of the Division. 


DIVISION FIVE 


Division Five, with headquarters and equipment repair shops located 
in Tonopah, is responsible for construction and maintenance of 777 





Storage garage, Mina. Built to last, structures of this type provide protec- 
tion for equipment, both from weather and vandalism. During the next few 
years it will be necessary to bring many of our stations up to similar 
standards. 


miles of highways in Esmeralda, Lander, Mineral, and Nye Counties. 
Seven highway contracts were completed in this Division during the 
biennium at a cost of $1,195,000. The following is a list of contracts: 
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10.2 miles second story on U. 8. 6 near Rattlesnake. 
6.5 miles new construction on S. R. 3 in Fish Lake Valley. 

22.6 miles new construction on 8. R. 10 from Basalt to south of Mina. 

13.2 miles reconstruction plantmix surface on U. 8. 95 through 
Hawthorne. 

13.2 miles new construction on 8. R. 23 north of Gabbs. 

New, modern maintenance stations were built costing $335,000. One, 
a new headquarters composed of office buildings, shop, and equipment 
stalls was constructed in Tonopah. The buildings are of concrete block 
and steel, and comprise one of the most modern plants in the West. The 
other station comprised a new, modern concrete block and steel main- 
tenance station which was built at Mina. Upon the completion of this 
station those at Luning and Coaldale were abandoned. 

Maintenance projects were quite varied with 22 miles of highway 
reconditioned and widened, 216 miles flush sealed, and 16 miles sealed 





Miller’s roadside rest is well provided with tables, fireplaces, wood and 
trash cans. The young trees have grown rapidly to provide the shade as 
pictured on page 62. 


and screened. For the above-mentioned work and general maintenance, 
13,000 cubic yards of gravel, 6000 cubie yards of oilmix material, and 
600 cubic yards of sand were produced by State forces. Nine hundred 
and seventy thousand gallons of various types of asphalt were pur- 
chased during this period. 

Other projects completed were: A new roadside park on U. S. 50, 6 
miles east of Austin; renovating and moving house at Coaldale to Fish 
Lake Valley; installing five new diesel electric generating plants at 
outlying maintenance stations; and leveling, grading, and fencing new 
Tonopah maintenance site. 
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Following the trail of the old Carson and Colorado RR., up the canyon from 
Tonopah Junction, to Basalt, SR 10 is an easy climb for trucks and cars 
! between Nevada and California. 
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Only one cloudburst created much trouble, that being on U. 8. 6 
near Warm Springs. 

Snow conditions, having been particularly light the past two years, 
offered no unusual problems. 

Equipment-wise, we have replaced one pickup truck, four dump 
trucks, one shovel (34-yd. eapacity), one snow plow, and five diesel 
power plants. We have purchased additional equipment as follows: 
two pickups, one dump truck, one scoopmobile, one motor patrol, one 
spreader box, one snow plow, and one road broom. 

The personnel problem which has existed for the last few years has 
eased considerably during the biennium with only 18 persons being 
discharged or resigning out of 55 employees, or less than 33 percent. 
This figure has been well over 50 percent in previous years. Highty-six 
percent have over one year of service, while 55 percent have over five 
years’ continuous service. The main reasons for the improvement in 
personnel are the fringe benefits and a substantial increase in salaries. 
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TABLE NO. 3 
FEDERAL-AID ALLOTMENTS 


and -“prior— Reecular. 22 ee ee ee ee eee eee $3,527,276.18 
Régslar > 328 he, Se ee ee ee a ee ee eee ah eee 953,436.78 
Ree lar ye ee eee ee es ee en ee ee 635,624.52 
FRG ULL AT ae ase es ee ee ee ee ee 826,360.27 
Be ear ee a ae a Pe wee rs ane ee 947,623.25 
WRG ee apse ct es a ie ee ee a Ee nd ater 956,576.00 
RG Uae es Sw ieee SP ee Sea a ee cae soe OL 948,318.00 
RG Ue a eae a eS Oe eee 948,510.00 
FRG a re ak Be i oes ee i ae ee ce 957,995.00 
Ree way ck eS ee eee ee coe otk eee eee ae ee ee 960,375.00 
Public: landers Se ee ee ee ee eee 588,914.00 
Soca bs WG eee at een we OPN egrets MeeebrT ate eye eae Seabee SP ean. SE Merete Pl he a 2k 1,601,408.00 
Unused portion. Hawa lisa lo trier tee eee eee ee 4,288.00 
AVANCE. ope eee ee Oe ee ee 904,961.83 
ReGUla Peas ess he Ae eee eek A en es ee scien S ee ae 1,598,987.00 
Publie Vand s'2 see oe See ee ees ee ee 440,683.00 
PRES UW] Be ee a Pe ee ee ea eee ee 1,421,688.63 
Himereen cy. Se NE a ie oe A a ee ka ee eee 195.7527 56200 
National ~reCOv Gr Vics ee ee ee en A a ee ee ee 4,545,917.00 
National. PE COV CT ye aera Ns ae eee ee ee ee 2,202,396.00 
Publieslands2. 226.) ge eee et ee ee ee ee ee 542,125.00 
Regular See ee ae a ee ee eee 1,595,501.00 
HSge la) DROMM Usha 6 Ic Wma se mnie re De ade es eta Seem Mme eR 2.6 s es enna hinder ea at ok, 553,135.00 
Works program, Nighwoasi. 7. 248 ee eee 2,243,074.00 
Works program, grade-crossing elimination se eee 887,260.00 
Repu lan. 2308. eee ee ee ee 2 ee eee ce ee 1,593,978.00 
FROG WAN orca Bas ne a os 1,632,385.00 
Secondary igh ways oe eee ee 326,477.00 
Grade-crossime Clini racy Hm 5 ee ae 250,000.00 
Publieslands22 2222s es ieee Oe Ee ee ates See et ee ee eee 560,201.00 
ROU ac cle ae fa en ee 1,590,172.00 
Secondary: Righways ews. oe ee eee 318,034.00 
GVAGE" CLO SSIN OG: ee tees ek el Se oe es Oe ee 7 ie 243,750.00 
PUD LIC. Ve CS ee ae Pe a ee a 559,895.00 
FRG Ler a a ry ee ee ae UWP WES Dax (OC 
Secondary high way,csis. 2 a ee ee 191,391.00 
Grade CrOS Siri BS oa ag ee a ee ee 97,500.00 
Public: Taree Sa ee es ee ear 212,442.00 
Regular (reapportioned from other States) -................ 6,718.00 
Secondary (reapportioned from other States). 690.00 
Grade crossings (reapportioned from other States)... (Sae00 
FROGS ULAT he fee acest Te ee ee Ue es oe 1,462,071.00 
Secondary Highways... 2 ee eee ee 190,705.00 
CET ACE. “CFOS SIN Bae oe eee ee 146,250.00 
Public (lara eR ee ote ee Ee ee oe 436,062.00 
Réerular (reapportioned from Georgia) = =e eee 4,919.00 
Secondary (reapporvioned trom G.ecor ein) eee ee ee ee 738.00 
Grade crossings (reapportioned from Georgia)... 358.00 
ROSWISE | ecko kg capers ose adie ee ae hoes ee ee ee 1,274,718.00 
Secondary ign way Sexe. ee eee ee ee ee ee 223,076.00 
Grade “Crossings 22. 8 ae ie 2 eee ee eee ne ee ee 97,500.00 
Public Wands. 22-30 oS tc eee ee ee eee 310,692.00 
Regulat jis Ste ee ee ee ee 1,275,386.00 
Secondary mish ways... 2 ee ee ee 223,193.00 
CREOLE ONO SSUT Ce es acct ee pele 97,500.00 
Strategie; wet. 4 ok G2 hd eg es eee 318,847.00 
Advance.enginecring = <2. oa ae ee eee ee 127,539.00 
Regular 2.325073 ee ee ee ee 2.868.043. 
s 2,868,043.00 
eae ISD WAYS ne eo Oe ed Tee eae 1,921,867.00 
TRAM 226i Be ee ee 
Rerular cee oe eee ee eae : 60,613.00 
¥ ,868,649.00 
ee ae | MISH W Ey G2 oe ee ee eee ee 1,922,269.00 
TOT ee ee ee ee ee es : 
Regular. ke Ne ee ee 60,613.00 
SEetaes en snes CP NL ee LE GRR RES) jo fe 2,829,804.00 
Becordary RAST WEY 8 es nec eed cee eae 1,896,250.00 
PDON (3354 2-3.ee e  e e eeh ee ee ; : 
Regulate ee ee ee eg ee 2 59,836.00 
ee eee ee, 2o ee oe a he Re 2,564,998.00 
sales 4 Nigh Ways. 2S eee et eee Some fee 1,718,707.00 
PDQ) “pect oe ee ee ee ee Ee ee : : 
Rérilar Gi Soe ee ee ee eee 53,853.00 
nina ae Ens egies Ae Aeon eI Aa Ce eae, SS 2,562,973.00 
peconden” highways oe.) shee eh ce a ee 1,717,361.00 
DDN: Bene a ee oe ae Oe ce ‘ 
Regular. s2f-. beeen ee ee ee 2 888° 661.00 
Secondary highways. at) aAs si ol ee ee eee "9929094. 
Urban 0 ee ee ee ee ee 1,928,291.00 
Ss a nn Ss Se rll 92,917.00 
PROS UWL AT epee So ates I eae a 2,863,524.00 
Secondary-high way Sie nee ee ‘ : ; 
Tirban Wels 2 ae ee ee eee ee 1,913,466.00 
Ss SS ee SES ee ee ee ee ee 92,199.00 
ROS UIAT 45.2.7 te ee ee ee 3,174,465.00 
secondary highway es. 52. 2 os se ee) ees ee ee es 2'121°392. 
Urban 6 Bo el ae ko ee re a rie rere er as Bi , 00 
Se ee ee ae Re Ried Via) Sle te AT Se ee 102,203.00 


Federal jands 3-3 oe Oe ee ie ee 400,000.00 
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TABLE No. 3--—Continued 


OS Ape LE CCI S CAit Cape eee ene tere erie eS in de te we Ree A ae ee ae $322,835.00 
10 DOME ECC 2: ULL Gl Tauern aeenon cc es Rarer Meee on ees olny Whe Sone ieee ee ee Were ts oe | 3,179,310.00 
OO me CCOUMGEE Vo TILE TL Wik 0 Ge, cee ae ete ee en de ae 2,124,823.00 
di aS). OR OEM Ge i tne an Ri Rec na ND ode Ne ieee ROR op Ne eS A Es 102,729.00 
aN asta” BRGY SSN ASHES OSS: Wieece Mn in Se WEN SE Pag SOR i Rawr os ee Pen Sele al OR Dod Somes 8 See 323,336.00 
RSME ane oy 2 lb See a Se. Bee Lipp ose Peer eas Ni S20 ERE ch Ree Bets a Mere Men wae grea Pr Dr ce. Sen EE Sel eee $92,304,895.46 
OTHER FEDERAL FUNDS UTILIZED 
DD EGhEIIS CMe Cle Al COS Geil 10 Cl Se eee eee aie wee eee aes Sa eee 2 Se: $15958,757.90 
PO SWa bea CCCSSeLUN CG Siesta eee ee Ree en se ee ee ee 692,811.90 
LT ey GaeS UPD SB CSD eC Cie) eee ae er a Se, es ee ee ea 637,513.04 
NS Wate SET Sig CEC SUL aU Iy) earn wc eS ee i ee 569,452.02 
SLO SWC TGS I ca Se es ee ee A ee a oe 2 Octane ine ns ee dee ee $3,858,534.86 
PI LOIU et ligeete ee aetna nk, aire ee SIN Mae Per SNE ENCES tiehe terns aN ee at xe ee eee eed $96,163,430.32 


TABLE NO. 4 
MAINTENANCE—FISCAL YEAR ENDING JUNE 30, 1953 
Mileage by Road Types 














reg LEITH EQS Sonat al het Ree ee le ct MN nr ae la RMR Miles Percent 
MLD LO Vie Ge ae ee nee ee en 
GradedeanG GC Cain c Cees ene eee eens 
GK A Vee eon ee Dee an ae ae Beene ame Re uri the) Nae eee 205.6 5.27 
eee VEIECe Ce DAcULIT 1 OU Seen eee ee ee ee ee 3,638.6 93.30 
AERO CHT eee a re eee ee ee 2,903.1 
J ORIG R QM iia all bclccd cM NIN See, OR le a IE EAs Ea UBia6) 
AMOCMer MAT Ce SUTEAC Cz 2c ret tee at a ee ae 55.8 1.43 
Portland cement concrete. 2.6 
BitimMinouwsecCon crete. == eee eee a 
IBILUMINOUSs DENetLa tO Nee AT 
Bituminous surface-treated_____......---_-_--_- 34.4 
ZENG Cal): ears ere SP eT he lee ee ae ee ed Oe ee eee so 3,900.0 100.00 
Mileage by Systems 
i hederal-aiGe Dp Pier y 22s eo oe ee Papal lts\ea? 3) 55.99 
EOS lt ss 7 ee SS een ees st ae Seer ce BAB i) 
|W OE Wola ee ore Tes ee eee 51.5 
Zee CeLav=aCasSCCON GAL V2 ves 8a. eee ee See eee ee NEGO re 41.05 
Tea D are NS OE ened Dats Sem ae tt Hah ee ele Ae 1,593.0 
Ais a Tea ee a re EE SE Souk 
SAMS UT CONES WSC CIN se ee eee ee toe RE ees ue eee Pe A ee 115.4 2.96 
UT? ere ee Se ee ee oe oe ce aaa! 
LENT ONS Uae sat bo BAO AN atl fence mies Sete Rh Soll yee DK kt 3.0 
A) COW ECE SS es a on PE Sol an ar A eg Sh ae Seger Pest ee 3,900.0 100.00 


TABLE NO. 5 
MAINTENANCE—FISCAL YEAR ENDING JUNE 30, 1954 
Mileage by Road Types 





i, Meee ole ek Se oe ee ee ee ee Miles Percent 
WTP T OWe Cae eee VERT ee Roe 2 Pe ee 
Graded and drainede =. wale eee 
am Gy CAV tee Se ae St Se ee i ee Baal aL 5.47 
See Mine debi MN OUSs ste ee ee ee le Se ee 3,645.6 93.11 
TERCOS Wo baa Wi. ae 0 ee (ose RR niee eas. A eed Oi Bras SOE 2,909.0 
SE ean Geter a ee 736.6 
AmOCIECLAAAT 2 SUNLACEC. = sme. ie Mie! 2 es Say eee) eee 55.8 1,49 
Portland cement concrete_______-____-_________.. 2.6 
SIhUNAN NOUS, GConaGrews.._ “Lal 
Bit MIMiInOWSEpeCNe GLa tO Ne eee 14.7 
Bituminous surface-treated_______.------. 34.4 
AIO GES Uf aes ent re ae Bee A ea a a eS» A AV ENF ieee en SEE 3,915.5 100.00 
Mileage by Systems 
Pe ME CEF Ala TC hPL UVa TY eae ree ee eee ee eee ee 2S So 55.76 
VEDI GET | Met an ae) eee etten ened De Be OS ea ee ae ee Delton 0) 
| Oiriel OYE Giga ans Aly Ae Done Jae Mian Re ese UM ee, BS 51.5 
Peer Ala TO SC CON GAIN 5352s ee eee ec eee eee 1,616.6 41.29 
BFR UT enn reer tay A ie ea we Pie Se 1,608.5 
LRT OE wcrc ae i te ne EAI ee Er, Cacao Oe raat 
Son SLA CCESY SCC Il sees Remree oe ake ee BAe ew ee MeL 115.4 2.95 
EC UT OU sea Bete a ae Sateen NU. BA ae amend ATED 112.4 
WLU id] 055 W coy seinen Oe a Ne ane ee eee Med A es yee eee 3.0 





Ca a Ec ee i Se tS cate Ri ne ae eve gn 3,915.5 100.00 
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TABLE NO. 6 
EXPENDITURES FOR VARIOUS MAINTENANCE OPERATIONS ON ALL 
ROADS MAINTAINED BY THE DEPARTMENT DURING 
FISCAL YEAR ENDED JUNE 30, 1953 


Operation Expenditures Percent 

Patchines Holes, CUTS. AMG RS pO .S Cet Lia eee meee enreee eee rarene $404,732.66 18.75 
Dragzing.. blading) Tresha pine ete U Cae eee eeeces me eee eee 26,196.18 ee 
Milling, trimming expansion. Joints and cracko = 260.63 01 
Applying lieht. sealeandyploeversor welniy See! eee eee 117,412.86 5.44 
AD DILICALLOM f Ob iOS CaP ebb le Ii CS Beet eee ee eee I 2e00 .O1 
Sand, gravel, and crushed stone replacement___________________. 46,847.80 Pa ut 
REprocessin=S blUMIMIMNOUSMSUTLAC C Swe ee ee ee 42,436.31 LOT 
Bituminous surface trearine. heavy (chips, cre... 243,700.58 aaa Lee 
Patching, dragging, blading shoulders and approaches 186,053. 8.62 - 
Bituminous treatmienteot shoulders see ees eee eee 69,689.81 Duoo 
Construction of Mew ADpEO MCW Csr sn eee ee 6,150.58 A!) 
Reprocessing, bituminous shoulder surlaces. = = a 1,956.18 .09 
Repairing or cuts, tilis and (Slopes a ee 125,999.17 5.84 
Cleaning and retrenching drains, channels, etc... 86,451.33 4.00 
emo wad Ot) GS Drs ceo ee ee ee ee oe ee 214,490.62 9.94 
Roadside development and landscaping projects... 10,663.60 49 
Repair and maintenance of sidewalks, retaining 

Walls) 6tCs.. ee Se Ae ee Sei oe eee eee 15,348.17 Etat 
Halogeton control (special “control operavions)_-. = 163.36 (belt 
Repairing, repainting, resetting markers, signals, etc... 136,520.58 6.00 
TrantiGuaAnevand Cen CEI. Sitio tl ei see eee nee ea ee eee 106,315.90 4.93 
Repair and Maintenance: of uae wall See ee ee 12,823.92 .59 
Highway, bridge, and approach lighting. ~~ 413.21 302) 
Comtort stations and picnic ground operations]. 3,852.3 Ls 
Tratice And pedestrian Crossin= smarking s— =a eees 6,234.06 29 
Patrolling for the protection of the public _— SES) AS Apes 20,158.74 93 
Erection and removal of snow fence, markers, etc._._-_...._ CFOS Oe S82 
SHOW: ANG Tee TEM 6 Vall cae ee ee ee ee eee 129.7 15-43 6.01 
Sanne eV SUP a COG. es cee es eee ey ee ee 43,910.64 ON INe? 
Opening waterways and gutters due to snow and ice._...._. a tipneol pike 
Removal (Oly SQvG war ult ory een eee le ee eee ee ee ee ee ee 233.53 Misk 
Maintaining road blockades during storms —_......... 977.74 05 
Cleanine sand, ODEN A PesEh arin Cll ceed ee ee ee ee ee 3,678.60 Sale 
REPAIRS, LO “SUPMCTURE Se = eee eee ee ee ee 1,992.42 09 
Painting and linseed oil treatment to structures_______________ 81.81 01 
Pumpine plants and electricity im strmcuires ae 2,692.03 12 
Bridge. INSPeCllOons =. os ee a ee ee eee Lace 08 
Extraordinary repairs: duc toveatastrophes ee 33,928.53 1.54 
Totaleqdirect. GX pena ty UT Ca ee eee eee se ey ee ee $2,123,942.85 98.40 
Maintenance administration (Headquarters) Pa ee Aire ta Sane 34,509.91 1.60 
Total for nscal” years LO52=10 oes oe ee ees $2,158,452.76 100.00 


Total miles maintained: 3,899.961 
Average cost of maintenance per mile (includes snow 
TeMOVGL) Ae ee oe ee spe Be wel ben ee $553.45 
Average cost of maintenance per mile (excludes snow 
KETO Via) ee ay Ss ee en $503.65 
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TABLE NO. 7 
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EXPENDITURES FOR VARIOUS MAINTENANCE OPERATIONS ON ALL 


ROADS MAINTAINED BY THE DEPARTMENT DURING 


FISCAL YEAR ENDED JUNE 30, 1954 


Operation 
PACCMITs NOLES SEU Sale S Pp Oils Seal I oe eee nen ee aes 
Dra cime eDlagiInNe wresnapine (UC)... eee ee Re 


Mihinge trimmine expansion: joints! and, cracks. = 202 
LG olay hia Seen nals olkoiiere wie Clabes ee ee es 
Xp PliCAtiOnn Of GUSte Dal iaitlNie Gee wees’ Se Se eee ee 
Sand, gravel, and crushed stone replacement_______________________ 
REPLOCeESSine, MlbUIMINOUS MSU a Ces. ee ee ee 
BitumMinoussurtace treating, heavy chips, etc. ==. 
Patching, dragging, blading shoulders and approaches_____ 
PCM MOUSs CheatimMentaoL sSOHOUlLOeR S22 2. 2s ee eee ee 
ConsrmUChlOneOanewaalDDLOACKICS eames ee eee 
Reprocessing bituminous shoulder surfaces 2.2 == 2. 
ING eee OOS SAV eM evel “Gilley exsist = Se eee eee 
CleaningsandsLetrenchine drains schannels, ete... = 2s 
FECTION AR OLMeCLO TIS 2: se Be rae Os Fe ROE ee, et Bh ee wnt 
Roadside development and landscaping projects____._.____ 
Repair and maintenance of sidewalks, retaining 

SOULE Ses [n(Cenemiaey See eas 5 ce 5 ieee ane ee SN Pee ae 
Halogeton control (special control operations) — 
Repairing, repainting, resetting markers, signals, etc. 
rai Calanerandeeen tei: SEO IN Sem See ot 2 SS ee eS eee 
Repainand maintenance of cuard rails = Se 
IE Nilay eins Mens ehacl Lyoyoemoenele Ai elanebayey ease eS ee 
Comtort, Stations and pienic: zround operation 222 37). 
Traime and pedestrian crossing’ markings 2.22 2 
Pageoline forthe protection of the public 2!) 2% 2. 
Erection and removal of snow fence, markers, etc.__________ 
SITOAWVieea TY Cla iC Cua OV ls Saws ee ae Sey ene eee eT a see ES 
Sanding CymscGrracesm ess eee a ee See 
Opening waterways and gutters due to snow and ice______.. 
VOTING Na IMROUn TSeUT Cla O.IoltiC Soe tnt eee: ae earn le Pe a Re ee se 
NMaintaininmeosrordablockades durinoe stots sssee a ees 
Clean ana dao emine Chane) saint thers eee a 
IEPA TL SRbOsSiL ENING: C Siam Seren a he Dee ee Me ae Be ae 
Painting and linseed oil treatment to structures___..._....____ 
Rumpime plantseand electricity in structures. —— ss 
BVO eM SEC CLL OM Sig eek ee see ee Se, ee Tae Eee Se 
Extraordinary repairs due to catastrophe DAE obra see? Let ae 


TR OGE ean AAC tae CSS19 STC TL WUTIRG Shee eee, gear RN, eg) eee ea es 


Maintenance administration (Headquarters) Pater s Me. > Eee 


Rota ls conenscalieyearg 9 Siro bole. «ees ee LS oe =e ee ee ee 
Total miles maintained: 
Average cost of maintenance per mile (includes snow 
TEC TINO 572015) ee eee ee ee, See See ee ee eee 
Average cost of maintenance per mile (excludes snow 
TE TO Nei) er ewe eet ee eve ee oe eae ee eS Se 


Expenditures 
$473,763.64 


32,335.41 
1,557.57 
144,390.68 
35.06 
4,898.51 
68,499.54 
288,991.46 
254,376.71 
67,280.20 
6,449.45 
9,149.63 
143,232.26 
107,305.96 
249, 863. (ET 
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TABLE NO. 8 


MAINTENANCE COSTS FROM 1918-1954 


Includes Snow Removal 


Mileage 


2,656.68 


$675,726.06 
846,033.35 
756,305.26 
830,877.60 
763,075.33 
774,573.50 
848,789.57 
745,480.25 
703,340.85 
773,778.26 
855,194.89 
1,051,422.22 
1,256,025.61 
1,429,074.18 
1,469,479.06 
1,620,297.11 
2,256,174.39 
2,158,452.76 
2,515,338.95 


42,403.61 


94,585.25 
103,521.25 
104,222.71 
102,053.10 
130,913.49 
368,127.41 
170,748.71 
122,757.57 
603,200.27 
194,236.59 


Mileage 
OG Se Sere oe re ee $16,596.54 
1 OU OR eo ees niko oe 29,330.21 
iL 92 Osos ye 44,323.34 193 32a 
912) See ee ns ae 33,601.26 
19 Oi) ae Seen eee eee eee 61,997.55 DOE (eens 
02 See eae eee: 442.98 110,724.87 OA ee 
ff OF Ae ee 765.23 122,788.60 g NOE alae Pa 
9 2b een 903.90 215,168.70 LOLS = sae ee 
192 (=a 1,213.43 306,899.52 O44 
UIs i eee I 8 1,445.08 343,399.28 1945 eee 
9282 1,680.73 359,262.08 1:94 Give ee 
£929. Sees 1S loco 418,065.08 LOA. eee 
1 9)3 05 ees 1,905.43 500,752.46 1943 eee 
OSs) ie eee 2,061.34 301,166.64 1h eee oe 
1932. Ss 23113202 618,377.41 LOS 0. 2s 
19332=2 Ae 2,151.64 566,845.41 Oi Le oe 
LOS 422 = eee 2,287.37 502,715.66 LOS 2ue oe 
£935 Ae 2 2,524.77 617,784.47 Ua feces eS 
0.54 eee 
*Seven months’ expenditures, December 1, 1930, to June 30, 1931. 
TABLE NO. 9 
SNOW REMOVAL COSTS 1923-1954 
UO 2S Saeed ee Cee hose ee $12,695.38 
1912.4 8 ek A, a ee ee oo eee 84.53 LOA Os eee 
VOD Gi. a eS ee ee Aras) al! 104 ee Be 
Bo 7 sa eee) ane es Belae n 9 Nabe Soe ek 1,803.43 19 '4 2 Saas 
aS Fy (eee ee ieiod = eoie eet SF eRe RW 8,228.95 TBE eee 
LG Q 2 ie Ls PO tas eee ees 3,167.50 1944. eee 
1:99) ce Pe eee es 16,172.05 1G a hae oe 
OS 0 es sere ee 19,466.28 [94 6 Se 
ih GBs 2 eh ee et 4,711.45 DOAY ee 
1932 ee ee rete oe Peers eee 83,632.96 AL eee 
19335 ee 2 See: yee 83,497.61 140. eee 
LOS 4 soe ee eee oe 8,227.13 VO 5022 
19 She.) 2. 2 ee ee 28,573.76 gs Gee eek 
VOR Gea. 24. Sask oe ee 50,948.37 19 pee eee 
93 =e eee ee eee 131,066.03 19538 ees 
1938222 ae eee 59,468.88 10 4 ee 


*Snow removal costs prior to 1923 not available. 


TABLE NO. 10 


203,088.17 


CONSTRUCTION AND RECONSTRUCTION COMPLETED AND UNDER 
CONTRACT ON THE DESIGNATED STATE HIGHWAY SYSTEM 
AT THE CLOSE OF THE BIENNIUM 


Miles new Miles recon- Miles new 
construction struction construction 
completed completed under contract 

during during at close of 

Type biennium biennium biennium 
Gravel 95.7 7 fs 
Roadmix.. =- 244.1 78.8 Oiae 
Planta 9.2 T5449 ae ee 8 ee 
ACOH BS WIESE ea 349.0 20002 9725 

*Includes 


Roads. 








Miles recon- 
struction 
under contract 
at close of 
biennium 





159.1 


Totals 


95.7 
433.6 
309.5 


*838.8 





7.0 miles constructed with forest highway funds by Bureau of Public 
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TABLE NO. 12 
DESCRIPTION OF FEDERAL-—AID ROADS, JUNE 30, 1954 


Termini 


1__U. S. 40 from the California-Nevada State line near Verdi via Reno, 


Sparks, Fernley, Lovelock, Winnemucca, Battle Mountain, Elko and 
Wells to the Nevada-Utah State line at Wendover, except those 
portions in the Reno-sparks and! Mlko urban areas. eee 


2_.U. S. 50 and Alternate U. S. 50, from the California-Nevada State 


line southwest of Spooners via Carson City, Dayton, Fallon, Austin, 
Hureka, and Ely to a junction with U. S. 40 near Wendover__________________ 


3__U. S. 395 from the California-Nevada State line south of Holbrook 


lor) 


3 


via Minden to a junction with U. S. 50 three miles south of Carson 
City; beginning again in Carson City and continuing through Reno 
to the Nevada-California State line northwest of Reno, except that 
portion within: the Rene urbe nee hed, oe oe ee ee eee ee eee 


__U. S. 6 from the California-Nevada State line southwest of Basalt, 


via Coaldale and Tonopah to a junction with U. S. 50 in Ely; begin- 
ning again in Hast Ely and via Connors Pass and Sacramento Pass 
to the Nevada-Utah State dine en route to Delta, Utah 2] 2a 


_-U. S. 91 from the California-Nevada State line south of Jean via 


Jean, Las Vegas, North Las Vegas (along both Fifth and Main 
Streets), Glendale, and Mesquite to the Nevada-Arizona State line, 
except that portion within the Las Vegas urban area 


_..U. S. 95 from the California-Nevada State line south of Searchlight 


via Searchlight, Railroad Pass, Las Vegas, Beatty, Goldfield, Tono- 
pah, Mina, and Hawthorne to a junction with U. S. 50 south of 
Fallon; beginning again at the junction with U. S. 50 at Leeteville 
via Hazen to a junction with U. S. 40 east of Fernley; beginning 
again at the junction of U. S. 40 in Winnemucca via Orovada to the 
Nevada-Oregon State line at McDermit; also a spur from Rail- 
road Pass via Boulder City to the Nevada-Arizona State line at 
Hoover (Boulder) Dam, except that portion within the Las Vegas 
WEY Deihy Sealy Ca os a ae ee ee re oe a 
2U. 8.1938 trom, Caliente yia Piocherto a junction with U. S. 6 at the 
east foot of Connors Pass; beginning again at the junction of Alter- 
nate U.S. 50, five miles south of the Elko-White Pine County line via 
Pa ee and Contact to the Nevada-Idaho State line north 
OL Contac 


._.State Route 25 from a junction with U. S. 93 one mile west of 


Panaca via Panaca “to the Nevada-Utah State line en route to 
Modena, Utah 


Total 


1954. 


on F. 


*Mileage 


76.9 


306.1 


120.5 


511-9 


20.9 


2,164.6 
*Surveyed mileages used on roads having unimproved sections as of June 30, 


There were 9.0 miles unimproved on F. A. Route 5; 1.2 miles unimproved 


AsO Utemas 
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TABLE NO. 12-A 
DESCRIPTIONS OF FEDERAL-—AID URBAN ROUTES, JUNE 30, 1954 


Elko Urban Area Routes 


HAG UE 
Route 
No. Termini *Mileage 
010350_..Along road to Mountain City from junction with U. S. 40 north- 
westerly to a junction with F. A. S. 571 (S. R. 11) at Elko west 


ATELY Ue meer ae ete reteset O25 
010351__U. S. 40 from Elko west urban limit along Idaho Street to Elko 

TOVOY US) ab: ai SUH el OES a elon f gaa ee oN ses RE ah eet a los Nai Ny Sy Dae ae wk ag ond od PAR ea CO 2.6 
010360_._Along road to Lamoille (Fifth Street) from junction with U. S. 40 

to a junction with F. A. S. 572 (S. R. 46) at Elko east urban limit___ a bee 


Las Vegas Urban Area Routes 
030265_._Fifth Street in Las Vegas from the south urban limit of Las 


Verasscomthe morthsunbany limityor Mase Vierpass=.- 2-2 = 2 ee 3.4 
030275...Main Street in Las Vegas from its south junction with Fifth 
SLLectacO the nontheunbanehiimitvotmuaseVier as a == = 2 ee eee 3.0 


030266_..Along Charleston Boulevard and Rancho Road from the Charleston 
Boulevard junction with U. S. 93 near the east urban limit of Las 


WES acetOs Lie JUNGCHLOMMOMmenanChOOROAGaWith! Wiens. Gi = ee eee 4.4 
030276_._Along U. S. 93 (Fremont Street) from the east urban limit of Las 

Vegas to the junction of Fremont and Main Streets________._-___-_____________. 9 
030286..Along Bonanza Road and U. S. 95 from the junction of Fifth Street 

and Bonanza Road to the north urban limit of Las Vegas____-.____- Syolt 


Reno-Sparks Urban Area Routes 
040310_._Kietzke Lane extension from East Second Street in Reno to a 


TUIRET OMe Wa Gin meee Oskar eee ee ee ees se 
040311__U. S. 40 from Reno west urban limit to Sparks east urban limit. 5.4 
040313__U. S. 395 from Reno south urban limit to Reno north urban limit___ 3.0 


040320__From a junction with U. S. 395 at the Reno south urban limit 
(intersection of Plumb Lane extended) via intersection of Holcomb 
Avenue and Burns Street to a junction with East Second Street ve 
PTE ON One tats tele Re ek colin: nee ete eee Seabee een Ie wet nets eet os et eae OE 8 c 





*Surveyed mileage used on routes having unimproved sections. 
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